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ATRG President’s Foreword 


The Air Transport Research Group of the WCTR Society was formally launched as a 
special interest group at the 7 th Triennial WCTR in Sydney, Australia in 1995. Since then, our 
membership base has expanded rapidly, and now includes over 400 active transportation 
researchers, policy- makers, industry executives, major corporations and research institutes Irom 
28 countries. Our broad membership base and its strong enthusiasm have pushed the group 
forward, to continuously initiate new events and projects that benefit the aviation industry and 
research communities worldwide. 


It became a tradition that the ATRG would hold an international conference at least once 
a year. As you know, the 1997 conference was held in Vancouver, Canada. Over 90 papers, 
panel discussions and invited speeches were presented. In 1998, the ATRG organized a 
consecutive stream of 14 aviation sessions at the 8 Triennial WCTR Conference (July 12- . 

Antwerp). Again, on 19-21 July, 1998, the ATRG Symposium was organized and executed every 
successfully by Dr. Aisling Reynolds-Feighan of the University College of Dublin. 

As in the past, the Aviation Institute at the University of Nebraska at Omaha (Dr. Brent 
Bowen Director of the Institute) has kindly agreed to publish the Proceedings of the 1998 ATRG 
Dublin Symposium (being co-edited by Dr. Aisling Reynolds-Feighan and Professor Brent 
Bowen), and the Proceedings of the 1998 WCTR- ATRG Conference (being co-edited by 
Professors Tae H. Oum and Brent Bowen). On behalf of the ATRG members, I would like to 
express my sincere appreciation to Professor Brent Bowen and to the staff at the Aviation 
Institute of UNO for their efforts in publishing these ATRG proceedings. Also, I would like to 
thank and congratulate all the authors of the papers, for their fine contribution to the conferences 

and the Proceedings. 


Finally I would like to draw your attention to the ATRG newsletter and the ATRG 
website ( www 'commerce. ubc.ca/atrg/) which will keep you informed of the ATRG operations 
and forthcoming events. On behalf of the ATRG Networking Committee, I would also appreciate 
it very much if you would encourage others in the field, to sign up for ATRG membership. 

Thank you for your attention. 


Tae H. Oum 
President, ATRG 


ATRG c/o Prof. Tae H. Oum 

Faculty of Commerce and Business Administration, 

University of British Columbia, 2053 Main Mall 

Vancouver, B.C., V6T 1Z2 

Canada 

E-mail: Atrg@, commerce. ubc.ca 




OPENING ADDRESS AT THE 1998 ATRG DUBLIN SYMPOSIUM 

Tae H. Oum 
President, 

Air Transport Research Group 


Dr. Cosgrove, Distinguished Guests, Ladies and Gentlemen, 

As the President of the Air Transport Research Group, it gives me ple^ure to 
welcome all of you to the 1 998 symposium. The ATRG was onginalty founded in 
Sydney in 1995 as a special interest group of the WCTR Society. While the purposes of 
die ATRG continue hf evolve, may I attempt to summarize them in several categones 

here tonight: 

1) To provide independent forum for discussion on all issues in aviation. 

2) To promote interaction among aviation researchers, policy- makers and managers/ 
executives. 

3) To encourage the collaborative research of international scope such as: hub- and- 

multilateral liberalization; performance evaluations 

of carriers and airports. 

4) To cultivate the exchange of ideas, data, and research results among researchers 
around the world. 

To begin to accomplish these objectives, the ATRG held its first conference in July 
1997 in Vancouver, Canada, where more than 90 papers and panel presentations 
made This year we organized 14 consecutive aviation/ airport sessions (54 aviation 
papers) at the 8th WCTR in Antwerp, Belgium. Today and tomorrow, this symposium l 
Dublin will provide yet another important forum for us to engage in hvelydiscussionson 
some cS Lues regarding airlines and airports. This symposium is particularly imely 
™ mtidpate that major changes will be forthcoming in the European aviation 

industry. 

t a • a rvntlpmen I am also pleased to announce that our colleagues in Hong Kong, 

Zhang, and Jong Pa*, will be homing the 

SaTOO conference some time in June 1999. Given the young age of the ATRG (only 
rj veTold baby), you will all agree with me that the ATRG has made remarkable 
J ess i n achieving some of its goals. Membership wise, we are approaching some 400 
indivkhuaT tmd'orgardzational members. Every year, the quantity and quahty of our papers 
and debates, have grown and improved. 


For example, at the WCTR in Antwerp, held last week, 
10 awards, including: 

Best Paper Award from the WCTR Society, 


our aviation papers won 3 out of 


Special Young Prize Award from the Antwerp High Council of Diamonds, 
Be- Ne- Lux Transport Economics Award. 


These papers were chosen out of nearly 900 papere that were presented. Ladies and 
entlemen, let me do a small commercial if I may: we are a Wirmino r ™ i t** 

not already a member, please sign up for membership TODAY. 8 UP ’ y ° Uare 

My sixth sense tells me that starting this year, the ATRG needs to embark on several 

ATRr P R° JeCtS of mtematlonal sc °P e - For this, I will be seeking your opinions during the 
ATRG Business meeting. TODAY and TOMORROW, I look foward to stimuli 

indusSeT ° n S ° me imPOrtam mattCrS inVOlYing European world aviation 
Preridenlonfc^r 1 ! 11 ^ t0 T""* 0Ur deep appreciation to Dr. Art Cosgrove, 

students and othen university stoffm^ colleagues, 

With these remarks, I am now pleased to declare the opening of the 1998 ATRG Dublin 
Symposium: European Air Transport in the New Millennium. 

Thank you very much. 
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SECTORAL CONTFYt 


ta keepm 8 with ^ , ong ^ gIobal ^ m mtematlona| ^ 

protectionism to free trade, civil aviation has in recent years been mnvi„ w 
a structure characterised by: Y been movm 8 from 


• exchange of traffic between national 
sovereignty; 


governments as elements of national 


• approval of air fares nominally reserved to national governments but in 

XSC * ' «*<■ c 

• airports as State-owned public utilities; and 

• provision of air navigation services by national 

to a structure characterised by: 


governmental authorities; 


such as ,b F COmpedt,0n P™ c 'P ks within major trading blocs 

such as the European Union and the USA and moves towards "coLnon 

avtanon areas" on a multilateral basis between those trading blocs 

ifro wth m pnvately owned airlines and in the privatisation of the fonner 

flag-earner national airlines, combined with an increasing , endeavor 

regional and global strategic alhances between airlines- 

Drivatfrari^ eV f IUtl ° n ° f airpom “t* 0 more commercial entities and the 
pnvatisanon of airports in some countries; and similarly 

a^movetowards corporation and privatisation of national air navigation 


i ^ Pf0CeSS ^ bee " - "he par, of 

— pracdces 3,1(1 - against “ i* “o £ZZ 

The Department of Public Enteiprise has played an active part in the EU arena 
the change from protectionism to competition. The benefits have been 
apparent in the strong grow* of Irish aviation and downward pressure on air 



fares in our main markets of the UK, the rest of Europe and the USA. Aviation 
liberalisation has been one of the main contributors to the success of our 
tourism sector over the last decade. 
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The following paragraphs are an introduction to sectoral issues which are 
addressed later in this paper in the context of objectives, strategies etc. 

AIR SAFETY 

The international emphasis on cost efficiency in the drive towards lower air 
fares is one of the principal features of the new competitive aviation 
environment. Care needs to be taken that cost efficiency is not achieved at the 
expense of safety and that the traditionally very high standards of safety in Irish 
and international civil aviation are maintained. The emphasis on cost 
efficiency must be matched by constant renewal of the emphasis on safety on 
the part of the operators (aircraft and component manufactures, airlines, 
airports and air traffic control agencies) and the overseeing national and 
international safety regulatory authorities. 

AIRSPACE MANAGEMENT 

The European institutional arrangements in air traffic management are 
traditionally based on an excessive emphasis on national sovereignty and the 
independence of national air traffic management agencies. The new 
Eurocontrol Convention signed by Ireland and other European States in June, 
1997, when brought into force, will provide for a stronger Eurocontrol Agency, 
with the emphasis on integrated international airspace management. 

Globalisation in systems and management through the development of new 
satellite based technologies is the major medium term challenge facing the 
European airspace management system. These developments taken in context 
of Ireland's unique geographical position at the interface between the North 
Atlantic and Europe require a proactive response to the opportunities and 
challenges presented. 
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THE ENVTRn\ T \fr\r T 

j" z irrrrr:; in in “ nai fora ° n ^ ^ 

P =g the environment with policies Z, o f 

TRANSATF . A NTir trm rr . 

As proposed in the 1997 Statement of Strategy the Shannon 

(whereby airlines that wish to operate directt^ ZZZ'ZZ' 

X *£H haS been reVieWed 311(1 * has 

P y. The requirement owes its existence to the desire of successive 
airports 

hence on^”* ^ °" ^ *-»“ »d 

r^X e °f™ eS 0f capital ex P en diture, funded by Aer Rianta, are underway 

t:Z;, airpom ,o cope Mth «-«■» ^ y 

access to and from those airports, the Department has in place a scZeTf 
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SECTORAL OBJECTIVES 

The Department has the following objectives for the air transport sector: 

• To ensure that the standards, safety and security of aviation continue to 
inspire confidence in the use of Irish aerospace and technical infrastructure; 

• To facilitate and encourage a wide range of reliable, regular and competitive 
commercial air services for Irish tourism, trade and industry; 

• To seek to maintain at least one domestically based and financially viable 
airline of sufficient scale to provide air services between Ireland and all our 
main export markets on a year round basis; and 

• To ensure that Irish airports are cost competitive and have appropriate 
infrastructure to meet the current and prospective needs of the international 
airline industry. 

SECTORAL STRATEGIES AND OUTPUTS 

In the case of aviation, the individual strategies and outputs often contribute to 
achieving a number of sectoral objectives. The key strategies and related 
outputs to be pursued are based on maximising growth of Irish aviation in the 
current economic climate and positioning the Irish aviation sector to cope with 
the next downturn in international aviation in the longer term. 

The Department seeks to ensure the achievement of objectives in air transport 
in a number of ways. 

Development of Air Services by: 

- encouraging the development of new air services to and from Ireland 
through the conclusion of liberal bilateral air services agreements with non- 
EU states 

- implementing the scheme of public service obligation air services 
connecting Dublin airport with the regional airports. 

Proposing a more clearly defined Airports Regulatory Framework 

- in response to the change in legal status of Aer Rianta coupled with 
emerging regulatory legislation at European level on airport ground 
handling services and airport charges. 
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Continuing the campaign against the decision 
as set out in the Programme for Government 


to end intra-EU Duty free sales 


- by seeking agreement between all EU Governments and the European 
Commission that abolition of duty free is not in the interests of the 
European aviation sector and European consumer generally. 


Responding to technological developments in airspace management- 

' by developing, in conjunction with the Irish Aviation Authority, a strategy 

for a coherent and proactive response to the emergmg satellite based air 
traffic management system. 


Creation of more effective inter-governmental agencies for dealing with key 
issues. 

- by taking a proactive part in European efforts to create more effective inter- 
governmental agencies for the management of airspace and regulation of air 


PERFORMANCE INDICATORS 


Sectoral 

Continued safe operation of Irish aviation, as evidenced by the low level of 
accidents and mcidents relative to the scale of air operations. 

Continued safe, orderly and expeditious flow of traffic in and through Irish 
controlled airspace, at lowest possible cost. 

Growth in the range of air services and in passenger and freight traffic to 
and from Ireland. 

Increase m the number and scale of Irish airlines, based on commercially 
sustainable growth. 

- Removal of capacity constraints in infrastructure at Irish international 
airports. 

Improvement in the competitive positions of Irish international auports as 
far as airport charges are concerned. 
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Departmental 

• further bilateral air service agreements with non-EU States to be concluded. 

• effective implementation of the scheme of public service obligation air 
services. 

• proposals for a more clearly defined airports regulatory framework, 
including a formal bench-marking process for the airports, to be finalised in 
1998; necessary measures arising therefrom to be implemented in 1999. 

• completion in 1998 of proposals for responding to the future satellite based 
air traffic management technologies and follow through in subsequent years 
of any necessary policy initiatives arising. 

• a restructured Eurocontrol agency operating under the new Eurocontrol 
Convention, by the end of 1999. 

• political agreement on a pan-European level on the form, structure and 
functions of a new European air safety regulatory body, by the end of 1999. 


SHAREHOLDER ISSUES 


Aer Lingus 

Aer Lingus has emerged from its financial crisis of the early 1990s. The 
position of the Government and the European Commission is that further State 
aid for Aer Lingus is ruled out. The strongest possible commercial focus 
within Aer Lingus is therefore essential. While progress has been made, unless 
the commercial imperative continues to be accepted throughout the Aer Lingus 
Group, there is a risk that the Group will be unable to control its cost base 
sufficiently and adapt its commercial strategies so as to withstand increasing 
competitive pressures, particularly when exacerbated by the next cyclical 
downturn in the aviation industry. The putting in place in late 1997 within Aer 
Lingus of an agreed partnership process to achieve further significant cost 
savings is, therefore, of great importance. 

The Irish Aviation Policy document published in 1994 stated that the 
Government would encourage Aer Lingus to develop appropriate strategic 
alliance and that all proposals would be considered on their merits. The 1997 
Statement of Strategy mandated the Board of Aer Lingus to explore the 
possibilities of entering into a major strategic alliance, with or without the 
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transfer of equity, and to submit proposals to the shareholder. The Board's 
response is awaited. 

Shareholder Mandate 

• Continue to operate in accordance with strict commercial criteria; 

• Ensure that results and shareholder value benchmark favourably with 
comparable competing private sector airlines within a two or four year 
timescale; and 

• Submit proposals to the shareholder in relation to the possibilities of 
entering into a major strategic alliance, with or without the transfer of 
equity. 

Aer Rianta 

Aer Rianta s current legal status as an agent of the Minister is an anachronism. 
It needs to be established as a normal commercial State company. This 
involves transferring the three State airports from the Minister's ownership to 
that of Aer Rianta. The recently enacted Aer Navigation and Transport Act, 
1998 makes the necessary statutory arrangements for these changes and will be 
implemented from 1 January 1999. 

The threatened ending of duty-free in mid 1999 is a major strategic issue which 
would severely impact on the finances of Aer Rianta, thereby putting upward 
pressure on airport charges to airlines and hence on air fares. 

Shareholder Mandate 

• Provide the necessary infrastructure and services to Dublin, Shannon and 
Cork airports, at the lowest possible cost, consistent with safety and 
commercial operations; 

• Provide a financial return to the shareholder consistent with the foregoing 
requirement; 

• Promote the development of traffic at Dublin, Shannon and Cork airports; 
and 

• Exploit new business opportunities, provided they are organically linked to 
the company's core business and do not detract from core responsibilities. 
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Irish Aviation Authority 

9 9 

Udaras Eitlfochta na hEireann 

The Irish Aviation Authority since its inception in 1993 has successfully 
managed its transition from within the Department to a commercial State 
company. 

The continuing growth in air traffic and the arrival of satellite based 
technologies designed to make more efficient and safer use of air space are the 
major challenges facing the Authority in the future. 

Shareholder Mandate 

• Provide air navigation and safety regulatory services which are cost 
effective, correspond to best international practice, and continue to inspire 
confidence in the use of Irish airspace and technical infrastructure; 

• Discharge its statutory obligation to be self-financing; and 

• Exploit new business opportunities, provided they are organically linked to 
the Authority's core functions and do not detract from core responsibilities. 





Plenary Session: 

Irish Air Transport Policy in the New Millennium 

John Burke 

Chief Executive, Aer Rianta, Irish Airports 


Thank you Chairman. Good morning Ladies and Gentlemen. I’m delighted that this seminar is 
taking place and I’m very pleased to be invited to participate in it. Aer Rianta is responsible 
for the management and operation of the three state airports in Ireland, Dublin, Shannon and 
Cork airports. As Dr Fitzgerald, (the session Chairman) mentioned we have extensive 
interests overseas in the duty free business and more recently in airport ownership and we own 
the Great Southern Hotels chain in Ireland. The Minister for Public Enterprise, Mary 
O’Rourke and her Department sets the policy for Aer Rianta and the policy as it applies to Aer 
Rianta in the document that John referred to. Strategic Management Initiative, requires us to 
provide the necessary infrastructure and services at the three state airports at the lowest 
possible cost, consistent with safe commercial operations, to provide a financial return to the 
shareholder which is consistent with the foregoing requirement and to develop traffic at the 
three state airports and to exploit new business opportunities, provided they are organically 
linked to the company’s core business and do not detract from core responsibilities (core 
responsibilities being the management of Dublin, Cork and Shannon airports). The aspects of 
the policy that I will deal with this morning are the provision of the necessary infrastructure 
and in that context, the importance of long-term planning, which has been adopted up until 
now. I will also briefly cover charges and the development of traffic at the three airports and I 
will make some references if I have time, to overseas business opportunities and funding 
issues. I’ll start with the planning. 

Ireland was very early into aviation and as Dr Fitzgerald mentioned, the terminal at Dublin 
Airport built and designed by his brother was built in 1937. Shannon was the gateway to the 
west, to the US in the very early days and I think we probably owe it to that that the planning 
in Ireland as far as aviation was concerned and the airport was very long term in its nature. For 
example in Dublin airport (and I will talk mainly about Dublin airport for the purpose of this 
paper), the lands for two parallel runways, each over three thousand metres long were 
acquired in the sixties and seventies at a time when traffic at Dublin airport was less than two 



million passengers. And these two runways, when built, would provide capacity for 
passengers in excess of forty million so that was fairly long range. The first of these runways 
were completed in 1989 and the second one will be built within the next ten years. 
Throughout this period which is a period of over thirty years, approaches to the existing and 
proposed runways were kept relatively free from development and as a result there are no 
constraints at present on future developments in Dublin airport - No restrictions on aircraft 
movements, no noise budgets or curfews or no noise or cost penalties. Now this can be 
contrasted with many other airports in Europe and further afield, where there are plenty of 
examples of tightly constrained airport sites and operational restrictions and we need to be as 
far sighted today as our predecessors were thirty years ago. And when I say we, I mean not 
just Aer Rianta, I also include the Department of Public Enterprise, the IAA and the local 
planning authorities. It’s also most important that plans for future growth and development be 
formulated in consultation with the local communities. By the end of this year we will have 
completed the master plan for Dublin airport for the next twenty years and the key outstanding 
issues still to be addressed in that plan will be the exact commencement date for the 
construction of the second parallel runway; the future of the existing cross-runway and the 
next phase of terminal development to cater for passengers in excess of twenty million 
passengers. This year we will have over eleven million passengers at Dublin airport. You can 
look at the provision of infrastructural capacity at airports under three headings. One would be 
the airfield capacity including the runways, taxi ways and aprons. Second would be the 
terminal capacity which includes check in desks, gate lounges and baggage holds and the third 
would be surface access to the airports including car parks. The existing airfield capacity is 
more than adequate for present and future needs. Our only worry in this regard would be a bad 
planning position which would restrict further expansion. We would also be concerned about 
the development of housing in approaches to the runways which could cause problems in the 
future. With regard to terminal capacity, we are experiencing some congestion at check-in and 
in the baggage hold at peak periods. We don’t have a problem on the airside. We have a new 
Pier C, an expanded Pier A, an expanded Terminal West, new boarding gates in the old 
central terminal building. The building that Dr Fitzgerald referred to, is back now in 
operation. Construction has started on Pier C phase two, which will be completed by the end 
of 1999 and work has also commenced on expanding the terminal to in effect, double it in 
size. If you go through Dublin airport you will see a big hole in the ground which is the 
beginning of that project. The fourth, the construction of a fourth pier is also proposed. And 



this will bring the terminal capacity levels to in excess of twenty million passengers by the 
end of the year 2000. We have followed the original planning concept which provided for 
phased development of the existing site, based on a single terminal with piers and it’s 
interesting if you look at the 1968 annual report, for Aer Rianta. There is a scheme in that 
which more or less reflects what we are about to do in the next few years and we still believe 
that the single terminal concept is the ideal model for airports because there’s no confusion 
with different terminals. No problems with transferring from one terminal to another, either 
for passengers or baggage. It’s excellent for hub development and economically efficient to 
operate and of course, lower cost to the users. Anyone who has had to transfer from terminal 
one to terminal four at Heathrow will know what I mean. Single terminal airports such as 
Schipol, Dusseldorf or Copenhagen are much easier than Heathrow or JFK, examples of how 
not to do it, from our point of view. There have been a number of suggestions recently and 
this is why I’m mentioning the single terminal idea, regarding the concept of competing 
terminals and it is frequently referred to in the media. From our experience, where second 
terminals are built, they are built exclusively for capacity reasons and even where private or 
external funding is used, it’s just that the airport authority doesn’t have the funds itself and 
again it’s not for competition. There are some models that are referred to, such as Brussels and 
Toronto and even Birmingham. But these models have either been reversed or are in the 
process of being reversed. I don’t know how terminals could, in any practical way, compete. 
Ignoring the operational difficulties, at the very least it would require excess capacity in both 
terminals, another duplication which could only result in higher costs rather than lower costs 
to the user. So from a policy point of view, it’s Aer Rianta’s intention to continue to develop 
terminal facilities at Dublin to the maximum extent as a single terminal facility. Much of what 
you would say about single terminals also applies to single airports in a city. Tom Haughey in 
a paper given in another session at this symposium has already addressed the general issue of 
competition. I don’t intend to go further into this aspect. I do believe however the airport 
should be subject to regulation and I welcome John Lumsden’s remarks about setting up a 
formal regulatory framework. Probably the most important issue facing Dublin airport and 
indeed Shannon airport is surface access and this will be a very important aspect for us in the 
next planning phase. Even if we have the capacity on the airfield and in the terminal for over 
twenty million passengers, we still have to get them into the airport and it’s very important in 
this context that the motorway, the Ml North proceeds as quickly as possible because this will 
take two thirds of the road traffic away from the airport. This traffic is going to Belfast and 



Swords and other places north of Dublin airport. Car parking is a major issue. We already 
have eighteen thousand car park spaces at Dublin airport. The equivalent of eighty five acres, 
covered by cars and that’s growing. The car traffic is growing quicker than the passenger 
traffic which is already growing in double digit figures. We probably contribute to this growth 
ourselves because our car parking charges in the long term car park are just IR£12 a week or 
less than IR£1.72 per day and we have to look at that in managing the demand for car parking 
spaces. We would also welcome the development of public transport to Dublin airport 
including the LUAS (the light rail system) and of course bus and coach services and in the 
longer term, a direct rail link. We have recently written to the Minister asking her to give 
priority to the LUAS line from Broadstone to the airport. With regard to traffic development, 
we’ve invested very heavily in traffic development at all three airports in the past five years 
and in the light of the rapid growth in the economy, it’s likely that there would have been 
growth at the airports anyway. Particularly at Dublin airport but with the kind of growth we 
have at Dublin airport we no longer see the need for a growth incentive scheme and we will be 
discontinuing any new growth incentive scheme in Dublin airport from the first of January 
next year. We will have growth discount schemes at Shannon and Cork airports. We support 
regional development and we welcome the Department’s recent review of the transatlantic 
policy and it’s reaffirmation of Shannon’s status as a designated gateway. As a measure of our 
confidence in the future growth of Shannon we are about to embark on the construction of a 
modem unified terminal at Shannon airport and Cork airport will also benefit from a widening 
of the runway and the runway overlay and extensions to the terminal and apron and car parks 
and a new freight terminal. Cork is also an important regional gateway and has achieved high 
growth over the past decade. It is expected that this growth momentum will be contained and 
the corporate policies to support the continued rapid growth of Cork airport also. With regard 
to airport charges, there’s a lot of controversy about that as John already mentioned. But 
airport charges only account for 16% of Aer Rianta’s revenue which by any standards is 
extremely low. We’re involved in the business of looking at airports overseas from the point 
of view of investing and we do not come across any airports where the aviation revenue is less 
than say even 30% or, it’s more likely closer to 40-50%; but in Aer Rianta it’s just 16% and 
we’ve been able to do that by freezing our charges since 1987 and of course, subsidising it by 
our revenue from duty free. Duty free sales which is now under threat and this has a particular 
impact on Aer Rianta airports because we’re very good at duty free and most of our traffic is 
intra-EU, so in that context, we will be looking at the charges. We won’t have a knee jerk 



reaction to just solving our problems by looking for an increase in charges but the charges are 
alarmingly low and even if there wasn’t a threat from duty free, I think that the charges would 
need to be looked at. 

Lastly I’ll just mention that we have significant opportunities overseas. We have recently 
invested in the ownership of Birmingham and Dusseldorf and all of this has been funded by 
our activities overseas. It hasn’t come from the home airports and we see it as important to 
balance these airport type investments with duty free. Airport investments are capital 
intensive, duty free activities have relatively moderate capital requirements and provide high 
cash flow. Just on the legislation, we now own the airports, we’re no longer the agent for the 
Minister, we don’t have significant cash reserves. We haven’t been able to build up cash 
reserves in the past. We’ve a major capital programme at the three airports. Three hundred 
million pounds and the only way we can fund that is from borrowings and future earnings. We 
have also these many opportunities overseas and particularly from the privatisation of airports 
and we’re currently looking at ways of funding those opportunities within our wholly owned 
subsidiary Aer Rianta International. Thank you. 
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Thank you Chairman and good morning ladies and gentlemen. Dr Fitzgerald referred to his 
links with Aer Lingus and I had the pleasure when I joined the planning department to be 
occupying the desk that was previously occupied by Doctor Fitzgerald which was an honour. 
I’m also delighted to see my former boss, Antoin Daltun is in the audience for today. It is my 
pleasure to have the opportunity to give a view on Ireland’s developing air transport policy 
from the perspective of Aer Lingus, a medium sized state owned airline. I’m particularly 
pleased to be asked to participate at such an auspicious conference as this one is because a few 
years ago you would have been forgiven for striking Aer Lingus executives off your invitation 
list. My company was in serious trouble in 1990, early 1990’s and in fact in 1993, we lost 
IR£191 million and had the year end debt of IR£335 million which is some achievement for a 
company the size of Aer Lingus but happily we’ve come a long way from the situation we 
actually faced then. There were a number of reasons we found ourselves in that position. The 
core air transport business was loss making and it was struggling with the adjustment to the 
start up era of increased liberalisation and deregulation and the industry itself was 
experiencing a general down turn. Added to that our investment in a number of ancillary 
businesses also suffered. In fact, what was meant to be counter-cyclical investments actually 
exacerbated the swings in our business cycle and then of course we faced the immediate 
impact of the Gulf War which almost stopped US leisure travel to Ireland dead. Added to that 
just to complete the tail of sorrow, we had a major investment in Guinness Peat Aviation, 
GPA, which collapsed at that time. So literally, our company’s back was to the wall but with 
the support of the share holder, the Irish Government and in consultation with our staff who 
understood that tough action was called for in the long term interest of the company and 
themselves, we devised a recovery strategy followed by a long term strategy for profitable 
growth. But first obviously the priority was survival. A major cost reduction programme was 
launched as one of four steps necessary to bring the airline back into profitability. What we 
did first was to put a cost saving programme in place and we managed to save about IR£50 


million and reduced the work force by twelve hundred. We divested ourselves of the non-core 
businesses. In fact we started the process then and we have almost completed the process of 
divesting ourselves of non-core activities and the government came to our support in two very 
particular ways. Firstly we received a cash injection of a IR£175 million . The company was at 
that time grossly under capitalised. In addition, a regularity change was agreed between the 
Irish and US governments which enabled carriers on the North Atlantic to offer services to 
both Shannon and Dublin airports. Previous to that Shannon was the designated transatlantic 
airport for Ireland. So assisted by a major restructuring programme and by the boom in the 
Irish economy in recent years and also recovery in air transport generally, Aer Lingus has 
performed well since 1993. We’ve had three years of growing profits and this year is also a 
good year. But we are all very clear and very conscious of the fact that we need to do a lot 
better in order to sustain continued prosperity and also to be, let’s face it, to be adequately 
prepared for the inevitable down turn which will come in the industry. The company I suppose 
is one that operated reasonably well in a protected regulatory environment. It operated very 
well I might say. We made steady profits for many years but we were clearly ill prepared for 
the extent and the depth of change which we faced and the reason I’m giving you that brief 
history is by way of background and how we view working under Irish aviation policy now 
and in the immediate future and looking at this I suppose from the perspective of a long 
serving and at times long suffering airline executive who’s experience of ma nag ing in both 
eras. But I m very clear in which environment I prefer to work in and do business in. Now in 
Aer Lingus there’s a certain vibrancy and a fast growing commercial ethos in the company. 
There s a belief in our business direction and in our product and in our service. The 
transformation that is currently taking place is due to the, in the first instance the continued 
commitment of our staff but we’re also greatly benefiting from the open aviation policy of this 
country and the emerging role that our owners see for Aer Lingus. The state relationship with 
Aer Lingus impacts in three ways. It acts as a policy maker for our industry; it is our 
shareholder and the state owns ninety five percent of the shares in Aer Lingus and 
traditionally it was the regulator of the airline business. Now the European Commission looks 
after the internal market of the EU but the government still plays a major role for instance in 
Ireland-US bilateral matters. Balancing these three roles can be tricky and I know the 
Department is continually reviewing how it can best exercise these three vital functions but it 
is government policy to facilitate and encourage a wide range of regular and competitive air 
services in and out of Ireland and additionally, and this is of particular interest to Aer Lingus, 


it seeks to maintain at least one domestically based and financially viable airline of sufficient 
scale to provide air services between Ireland and all our main export markets on a year round 
basis. Thereby spelling out it’s encouragement for both an open, competitive environment but 
also the desire to have at least one domestic player providing a comprehensive service to all 
sectors. We see Aer Lingus through its positioning as a full service airline with its own 
network covering Europe and the United States, across all markets critical to Ireland. We seek 
to fulfil this role as we develop our business strategy going forward and we do this also 
having regard to the specific mandate that the government sets for Aer Lingus. The mandate 
covers the three areas, and requires that we operate within strict commercial criteria, that we 
ensure that how we run our business benchmarks favourably with best in business and, we 
also have a mandate to produce, or submit proposals to the shareholder evaluating the 
possibilities of Aer Lingus entering into any major strategic alliance, with or without a transfer 
of equity. Accordingly, as we develop our own business and our own strategy going forward, 
there are three distinct but inter related strands. Firstly, the determination of our market 
positioning. That was very important. We needed to take stock of it in the early nineties and 
say what does Aer Lingus stand for and what future has it got in the market, particularly in a 
market that’s changing and is changing so quickly. In the current environment obviously, 
some airlines are focusing on low cost, no frills operations. Others are facing the future as a 
full service value added carrier, with a strong customer service ethos. Allied to this 
positioning is the likely direction, either to be a stand alone niche operation or to be a global 
player. We have nailed our colours to the full service mast, believing that travel experience for 
business and leisure customers alike, can still revolve around quality of service and good 
value. I firmly believe and we are increasingly proving that there is a market for this product, 
delivered well and delivered consistently. Accordingly what we’ve done over the last couple 
of years is to invest very heavily in our brand. We’ve launched a new corporate identity, we 
have refocused our brand values, bringing back emphasis on core attributes of 
professionalism, intuition and intimacy. We face major IT investments in the area of revenue 
and yield management, in the whole area of ticketless travel, automated boarding, developing 
a new customer database, so there’s major, heavy investment going on in the IT side of the 
company now. We’ve introduced new aircraft to the fleet. We’ve recently taken delivery of 
eight A321s for our London routes and will shortly be bringing eight A320s in for our 
mainland European operations. We’re also changing our commuter operation to all-jet 
services and we are experiencing significant competitive success on the key UK routes which 



again is showing there are two markets there. There’s a market for the lowest price, no frills. 
There’s also a market for a carrier that is selling the value message. But our biggest 
transformation has been on the North Atlantic and we’ve really enjoyed very good success on 
the North Atlantic. We’ve grown from three A330s, to seven this winter. We’ve doubled the 
number of gateways, adding Chicago and Newark to JFK and to Boston and we’re looking at 
additional gateway opportunities. In fact on the North Atlantic over three years we’ve actually 
increased our peak schedule by fifty percent and the off peak winter schedule by three hundred 
percent and passenger numbers have almost doubled in this period, so it really has been a 
period of significant growth and also a growth in profits I’m happy to say. What we’re doing 
is basically adding up the one thing that is at the core of our thinking and this is the message 
that we’re getting out to our customers or potential customers, that what we are offering is 
value. And despite the high profile of the low price, no frills proposition, I believe there’s still 
much mileage in the value equation. Now we’re achieving the improvements we made to date 
and particularly coming back to 1993, none of this would have been possible without the full 
involvement and commitment of the staff in Aer Lingus and it is the same level of staff 
commitment, it’s with that level of staff commitment that we’re pursuing the second strand of 
our strategy which is to ensure that we run our business in the most efficient manner possible 
and that we benchmark favourably with any competitor. So what we’ve done is we’ve 
launched a partnership programme with out trade unions and staff which is committed to 
reviewing fundamentally how we do our business right across the company and seeking to 
identify and implement the maximum efficiencies possible. You can take it for granted in a 
sixty year old company that there are many work practices and organisational structures in 
place that maybe were appropriate for the 1960s, but are not appropriate for the 1990s. Now 
we made progress as I say back in ’93 but we have set ourselves a target now of taking an 
additional fifty million pounds in costs out of the company over the next three to four years. 
It’s imperative that we deliver that and we obviously will be looking also to get value from 
our suppliers and I was listening with keen interest to what John was saying about charges in 
Dublin Airport and also about what he was thinking of doing with incentive schemes. But 
we’ll have plenty of time to discuss that at another date. But this whole trend towards global 
consolidation. This is the third strand if you like to our strategy. Our owner obviously, and 
John Lumsden has made reference to it, has mandated us to examine the opportunities open to 
Aer Lingus in terms of global alliances and partnership opportunities. Personally I believe that 
we need to join a major strategic alliance grouping in order to secure and enhance the 



competitive position of Aer Lingus going forward. Currently we have a number of route 
specific tactical alliances but we don’t have an exclusive agreement with any major carrier or 
group of carriers. I think membership of such a grouping brings with it, it obviously brings 
with it a joint venture approach to network development, facilities, operations, co-ordinating 
capacity and service. And I think also and obviously we would need to manage this with 
extreme care because we are a small carrier but what we would be seeking to do is to enjoy 
the benefits of a global brand while protecting our own brand and if we achieve that and do it 
right I think it will ensure the future success of Aer Lingus, particularly in the North American 
market, it’s very important. It also, linking back it enables us to comprehensively fulfil the 
role of a carrier best suited to meet the diverse needs of Irish tourism and business. Albeit not 
entirely with our own resources but through being able to make a global alliance offering. To 
balance all these change factors and all the issues that we’re trying to handle in Aer Lingus at 
the moment, we’ve launched both for the external audience and internally what we call a 
programme for a better airline. In essence this is a long term umbrella communication 
programme covering all aspects of the changes and the improvements that we’re seeking to 
mak e. Looking to the future of the business in general, the changes that took place in the last 
ten years, certainly were more rapid and more profound than in the previous thirty but I think 
we are, what we have experienced may eventually when we look back be seen as a small 
change compared with what’s going to happen over the next ten years or even five years. I 
think it is very likely that our industry is going to change fundamentally particularly within 
Europe. I mean the completion of the ongoing regulatory process and the onset of open skies 
obviously is going to drive further change through. I mean things have already changed 
beyond recognition among many of the European carriers and there are winners and losers 
among the older airlines and some will successfully restructure themselves. Some are 
emerging badly bruised and uncertain over their future and some will go out of business. What 
strategy and what direction is decided for Aer Lingus, whatever it is, we will approach it from 
a position of confidence. We face immediate challenges, obviously with the introduction of 
the Euro, the handling of year 2000, these are things you have to keep a focus on as well as 
doing the day to day business. But I don’t see any one particular step such as the prospect of 
joining a global alliance as a panacea to cover all the structural ills of the industry and of the 
business. I mean the balance of load factors, yields, unit cost, will remain as delicate as ever 
and you know just continued concentration on unit cost in the airline is absolutely essential. 
We can’t, no matter what good revenue returns we might be getting at the moment, we can’t 



take our eye off that. We have a clear commercial view on the profit targets looking forward 
but we also have a clear customer focus and we have a strategy that we think will work for 
Aer Lingus and will create a better airline in the only alliance that really matters which is 
ultimately the alliance with our customers. I also know we have the support of the government 
in this pursuit but it is support in a form that is appropriate for now and in the future, not as it 
was in the past. I’d like to just sum up my views on how I think Aer Lingus will respond to 
the future in a deregulated future by recounting a story told by the late President Eisenhower 
about a passenger in a cab in Washington. As the cab was passing the National Archive 
building, he noticed a motto carved in stone which said, ‘What has passed is prologue’. 
Knowing that taxi drivers the world over know everything, the passenger asked the driver 
what this meant and he replied, ‘that’s just bureaucrat speak. It means you ain’t seen nothing 
yet.’ 

Thanks for inviting me along and good luck with the rest of your conference. 
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Reflections on the European Aviation Industry 

In my younger days I am sure that if I had been invited to deliver a paper t 
august symposium such as this, I would have selected » ! an 

•a™ ... ** — 

These themes are as follows: 


1* Basics of Success 

2. Industry Profitability 

3. Alliances 

4. Government Regulation 

5. CRS's 

6. Airports 

7. Fuel 


1. Basics of Success 


industry, the determents which iead ,o success or failure are substandard, 

product has to be safe and it has to be reliable Reliahl 
levels of delays or catenations, no lost baggage, no 

courteous and profess, ona. staff, reasonably comfortable seadng on aircraft and 



clean and well kepi facilities. All of these have ,o be provided at prices, which are 
affordable in the context of the different market segments, which are being served. 
These are the basics which are necessary but not sufficient conditions for success 
Beyond them the most important factors again remain what they have always been, 
namely where do you fly and what equipment do you use. 

I make these fairly obvious points firstly because they are often forgotten and 
secondly because I believe that many of the other topics addressed by industry 
commentators, including the interesting subjects on the agenda of this symposium, 
are only relevant in so far as they contribute to the basics needed for success. Their 
relevance therefore has to be assessed on the basis of whether or not they contribute 
to the fundamental driving forces of the industry. 

It is important to remember that even though aviation is now a fairly mature 
industry it is not always easy to get the basics right. However it is important to get 
them right most if not all of the time. It is also important to remember that this is an 
industry which in spite of its high-tech image, its increasing global nature and its 
highly sophisticated computer modeling techniques is offering a fairly simple and 

uncomplicated product. The most successful players have been and will continue to 
be those who do the basics best. 

2. Industry profitability 

These are heady days for the airlines. After disastrous losses in 1992 and 1993 in the 
aftermath of the Gulf War, the combination of low fuel prices and growing 
economies in the developed world, combined with a reasonable balance between 
supply and demand in most markets led to near record net profits for the 
international industry of USJSbn in 1997. The last three years taken together have 
been the most profitable period in the history of aviation. 

Uoking forward, the outlook for the industry as a whole appears positive but there 
are a number of warning signs that should be noted before we all rush out to buy 
airline stock. In the first place, the net profit of U^fcbn in 1997 represented only 3.4% 
of total revenues. Even within the more profitable US domestic industry the top 



industry performers find it difficult to better a 6% margin. Secondly, the financial 
crisis in the Asian Pacific foreign exchange and capital markets is having a ripple 
effect on the industry worldwide. I AT A has recently estimated that the impact on 
airlines operating to, from and within the region is expected to be a reduction of net 
profit of the order of US$2bn. Thirdly, a major contributor to the improved financial 
results of the industry has been the achievement of a reasonable degree of stability 
between capacity and demand which is pushing load factors to record levels in most 
markets. Historically, airline managements have always ordered too much 
equipment in the good days and suffered severe consequences when economies 
turned down. It would be a surprising change in human nature if this pattern were 
never to be repeated in the future! Fourthly, it is important to remember that current 
profits are being achieved on the back of the lowest real fuel prices in the history of 
the industry. I will return to this point later. 

3. Alliances 


This is the current hot subject in the industry about which all commentators are 
writing with great excitement. A recent article in "Airline Business" (June 1998) 
identified a total of 502 alliances in the industry, an increase of 38 % over the number 
measured last year. Some 11% of the total involved equity investment in some form 
or another. There are now four major global groupings (including the proposed 
AA/BA alliance) whose combined group revenues range between approximately 
US$30bn and US$70bn annually. 

I am surprised by the unthinking assumption by many industry commentators that 
these alliances are necessarily "a good thing". In fact I would go further and say that 
in many cases they represent a bit of a confidence trick on the unsuspecting public. 
They do offer some limited scope for cost saving within the airline industry itself 
(e.g. increased purchasing power, elimination of some overhead duplication) but in 
general they are a zero sum game for the industry collectively. Their main purpose 
often is to find a way around merger controls and gain an edge over the competition. 

There have been different perspectives on alliances in the United States and Europe. 
Up till fairly recently US Government regulators have been relatively relaxed about 



the competitive issues and indeed have encouraged code sharing alliances as a carrot 
in a number of instances to persuade European Governments to accept open skies. 
This has even allowed some carriers to undertake what is euphemistically known as 
"schedule and fare co-ordination", practices which could perhaps more openly be 
described as capacity and price fixing. I see little difference between this and the 
former pooling arrangements introduced by Governments at a time when the 
industry was in its early stages. Such practices became substantially discredited over 
time but now appear to be re-emerging under different names. 

Given the United States concern with anti-trust behaviour in business generally and 
the much more relaxed view historically taken in Europe about cartels, it is 
somewhat ironic that the European Commission today appears much more vigilant 
and concerned about the possibility of anti-competitive behavior and abuses of 
dominant positions than the US regulators. The detailed investigation of the 
proposed AA/BA Alliance is the most recent example, but back as far as 1987 the 
Commission intervened vigorously in the proposed take-over of British Caledonian 
by British Airways and imposed a number of restrictions which were not to the 
liking of British Airways or indeed the British Government. 

The two year investigation of AA/BA by the Commission has led to the adoption of 
a preliminary position published earlier this month proposing a number of 
conditions in respect of the proposed alliance, namely reductions in frequencies, 
abolition of 267 slots without compensation and as yet unidentified restrictions on 
frequent flyer programmes, CRS displays, relations with travel agents and corporate 
customers and interlining. The official Commission statement went on as follows: - 

"The Commission considers that, without the proposed conditions, the 
implementation of the agreement would amount to an abuse of the parties' 
dominant position on hub-to-hub routes, contrary to Article 86 of the EC Treaty. The 
Commission also considers that the BA/AA agreement restricts competition 
contrary to Article 85 of the EC Treaty. The key competition concerns of the 
Commission are the reinforcement of BA/AA's dominant position on three hub-to- 
hub routes and the significant barriers to entry that would be created by the 
alliance." 



However, the US a,r,o,e s have recently been pushing ft, concept of ^ 

domestically to a point that is now getting serious attention from politicians and 

regulators. This year the six largest airlines in the United States have announced 

then intention of getting together in three separate alliance groupings as follows: - 

Amencan Airlines/ US Airways, Northwest/Continental and United/Delta Viewed 

at national level this represents a serious concentration of power in the industiy 

Viewed regionally the picture is even starker. For example, using the US Department 

of Transportation figures for the first quarter of 1998, two of these groupings would 

control between them die following market percentages in each of the following 
regional markets: - 6 


1 Region 

Percent Market Share Held by Two Groups 

case 


Midwest 

"74% " 

bourn 

80% 

Southeast 

"84% 


A submission by the General Accounting Office to the US Subcommittee on 
Aviation in June 1998 estimated that if all three alliances occurred, competition 
would be potentially reduced for about 100 million of the 396 million domestic 
passengers per year. There would be a partial offset by potential benefits to about 30 
nulhon other passengers on routes where two alliance partners could combine to 
compete with other airlines. The likelihood is that if these alliances were all 


approved in their present form (which has now to be highly unlikely) frequencies 
would fall and fares rise on a significant number of US domestic routes. 


The proponents of the argument that alliances are generally in the public interest 
argue some of the following benefits: 

• Competitive benefits from multiple competing options 

• Seamless on-line service 

• Simpler check-in 

• Sharing of airport lounges 

• Merging of frequent flier programmes. 




The argument that there will be competitive benefits from multiple competing 
options is highly questionable; it is much easier to argue that there will be fewer 
competing options. The other proposed benefits are generally already available or 
readily achievable under the existing system. After all, interlining agreements have 
been part of the industry for many years and have worked pretty effectively in the 
interests of the consumer. Code-sharing could be described as a form of 
misrepresentation for a passenger who believes, for example, that he has bought a 
ticket on Lufthansa and finds out that he ends up on an SAS flight. 

There are also many practical problems for the airlines themselves. At a 
fundamental marketing level what brand image is being projected? Will Air Canada 
be marketing the Air Canada brand or the Star Alliance brand? Could a smaller 
airline such as Aer Lingus entering into a partnership with, for example, British 
Airways seriously expect to be treated as an equal? Achieving serious marketing 
integration demands a degree of alignment between, for example, respective 
revenue management systems but this will demand a lot of resources and consume 
considerable time. Given the degree of promiscuity in the industry in moving from 
one partner to another and the divorce rate among allegedly permanent partners can 
such long-term investments be justified? Finally, how do you explain to a British 
Airways employee that a long-term alliance is essential with a US domestic partner 
given that the chosen partner was originally United Airlines, then US Airways, then 
American Airlines and now perhaps US Airways again? 

None of the above is intended to suggest that industry consolidation already taking 
place in the United States will not also occur in Europe or that global alliances are 
not here to stay. However such consolidation is likely to be complex and fluid and 
hopefully will continue to be monitored very closely by the European Commission. 
Such statements as that recently attributed to a senior Lufthansa official to the effect 
that in future they would tend to confine interlining to members of their own 
alliance will hardly go unchallenged. The history of strategic alliances in other 
industries shows many examples of false starts and outright failures as well as 
successes and aviation is already showing a similar pattern. 


4. Regulation 


entrants in order to prevent dominance of feed traffic by the mat ' ^ ^ 

*° ■* “ ~ «“ « agenda. !he CommissL .ZlZT 
m a number of cases, (no, on] y with airlines,, about alleged abuses of dIZl 

“ T 8 barterS '° ^ eXamP ' e - A ” “*» - toed in the early 

efusmg to exchange tickets with British Midlands when they comme d 
services between Dublin and London Heathrow. «™nenced 


At a more general level, regulators in the United States anrf p 
somewhat riiffa • d Eur °P e continue to have 

somewhat diffenng approaches to competitive issues and this will need r J 

addressed. Out United States friends have not been slow in the pas, to c, 

“ j “ n fOT ^ -**- -pehboo laws and £^7 ' 
for serious misunderstanding and disagreement if a m „ k e “a lot of scope 

regulation cannot be achieved. ri a more harmonised approach to 


On a local issue I would express the hope flat the current rest* H 

r;r^; sir r ve ^ ™ 

- - - -ere distortion ^ 

wouTd ehrl “ t0 ^ ^ “■ “ Continuation of titis poU v 

ate any possibility of developing Dublin Airport further as an 
international hub. nirmer as an 


competitive advantage in the years ahead and possibly even allow it over time to 
challenge Heathrow as the main international airport in Europe. 

7. Fuel 

I have already referred to the crucial importance of low fuel prices as a factor in the 
current profitability of the aviation industry. However, in looking down through the 
agenda for this symposium, I was struck by the absence of any reference to it. It 
reminded me of the importance of the dog in the Sherlock Holmes story about 
whom the significant fact was that he did not bark! 

The three major crises of the last 25 years in aviation in 1974, 1980 and 1991 were all 
precipitated by a sharp and unpredicted increase in fuel prices. Depending on route 
structure, fuel prices today generally comprise approximately 15% of an airline's 
total expenditure .In those three crisis years and the years immediately following, 
that figure went up in many cases to 25% or even 30%. The consequences of that on 
an industry with profit margins ranging between 0% and 6% were indeed profound. 

The pundits today believe that one can reasonably plan for the continuation of low 
fuel prices. This is probably correct as a short to medium term assessment but it 
ignores the possibility of major political upheavals. Those of us who experienced at 
first hand the traumas of previous fuel price increases of 100% and 200% will 
remember that previous commentators did not forecast die Yom Kippur War of 1973, 
die fall of the Shah of Iran in 1979 or the invasion of Kuwait in 1990. 

Harold MacMillan once commented that the real dread of politicians was 'Events, 
dear boy, events'! In looking ahead we tend to assume stability and disregard the 
possibility of sharp discontinuities. If we do in some form or another have a replay 
of history especially in the Middle East, then I would suggest that many, if not all, of 
the papers prepared for this symposium (including this contribution) will be of little 
value as a guide to the future of aviation in Europe in the new millennium. 
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Benchmark Airport Charges 



A. de Wit, Directorate General Civil Aviation (DGCA) 1 
N. Cohn, Hague Consulting Group (HCG) 2 


1. Introduction 

1.1 Objectives 

The Netherlands Directorate General of Civil Aviation (DGCA) commissioned Hague 
Consulting Group to complete a benchmark study of airport charges at 28 airports in Europe 
and around the world, based on 1996 charges This study followed previous DGCA research on 
the topic but included more airports in much more detail. The main purpose of this new 
benchmark study was to provide insight into the levels and types of airport charges worldwide 
and into recent changes in airport charge policy and structure. 


The 1996 Benchmark Airport Charges study was completed for a selection of important 
passenger and freight airports and included a wide variety of aircraft types. Airport charges as 
of July 15, 1996 were calculated for each aircraft type at each airport 3 , based on one landing 
and one take-off from/to an international airport by a non-domestic carrier (one international 
turnaround). The calculations were performed using the ‘Airport Charges Model’ (ACM), 
which was developed for DGCA 

The 1996 study does not include handling or fuel charges. DGCA and HCG intend to include 
these charges in a 1997 update. 

The 1996 Benchmark Airport Charges report was used by DGCA for: 

• gaining insight into the competitive position of Schiphol in terms of airport charges; 

• verification of the findings of other research into Schiphol’s competitive position, both for 
parliamentary questions and as input for an international comparison of infrastructure; 

• data input for research projects carried out by DGCA and other organisations, 

• insight into the ways in which airports and governments in different countries include the 
environmental costs of aviation activities in their charging systems; 

• background information for the revision of charges at Schiphol. 

This paper describes the 1996 analysis. More detail regarding input data and assumptions, as 
well as a comparison between 1995 and 1996 daytime airport charges in Europe, may be found 
in the DGCA publication ‘ Benchmark of Airport Charges 1996’. It is intended that this work 
be repeated every year in order to follow developing trends and provide the most up-to-date 
information possible. 


‘ P O Box 90771, 2509 LT The Hague, Netherlands. 

2 Surinamestraat 4. 2585 GJ The Hague, Netherlands 
A small number of exceptions w ere made for airports with seasonal peak charges 


1.2 Background 


The importance of determining and tracking airport charges across different airports has been 
made clear by recent developments in aviation: 

• Due to the stiff competition in the aviation sector, airlines are constantly looking for ways 
S costs Vis includes imnimismg costs that « 
direct control of airlines, such as airport turnaround costs. 

■Financial Data", contains information about the cost stnicfiire o fa numta of 
According to this source, anport charges make up about 5/4 of the costs ot large 
international airlines. For smaller, short-haul airlines the percentage can be as much as 

15 % 4 . 

. The costs of negative externalities related to the environmental impact of aviation activities 
artf increasingly^ being quantified and passed through to die airlines Fees based on aircraft 
noise levels and night flight surcharges are examples of this. 

. The phasing-out of a large share of duty-free shopping at many European airports may- 
affect the structure and level of their airport charges. 

The airoort charges discussed in this report form only one part of the total turnaround costs at 
handling cosls and file, cos. "r^S 

handling charges are approximately 50% as large as total airport charges, and that fuel costs 
amount to more than the sum of airport charges and handling costs 

2.0 Airport charges 

The ACM processes several different types of airport charges to complete the ^^^ation 

acm but 

at this time the list is limited to the charges described here, 
landing charge 

Noise charges require special attention because they are sometimes complicated to calculate 
taxes/charges. 


Department of Air Transport. College of Aeronautics. February. 1994. 


Many airports have higher landing charges for noisier types of aircraft (Chapter 2 6 aircraft, for 
example In the ACM, the additional landing charges assessed for these aircraft are calculated 
separately from the basic landing charge. For any given aircraft, the basic landing charge is 
calculated as the amount to be paid for the cheapest, most advantageous situation (for example 
a Chapter 3 aircraft). The noise related landing charge is the difference between this basic 
landing charge and the actual landing charge that must be paid for the given aircraft. Several 
airports charge an extra tax based on aircraft noise levels that is independent of all landing 
charges In the ACM, these noise taxes or charges are included as a separate category. 


In some cases the tariff differentiation is based on airport- or country-specific aircraft acoustic 
group classifications (France, Belgium, Switzerland and Korea). At other airports the ICAO 
classification is used (i.e. ‘Chapter 2\ ‘Chapter 3’). 


Passenger charges are usually levied for services provided to departing passengers, although 
some airports charge for both departing and arriving passengers. A number of airports charge 
lower rates for transfer passengers and infants than for other passengers, while others exempt 
these types of passengers from charges completely. Some passenger charges are paid by the 
airlines, some by passengers themselves For the purposes of this analysis, all passenger 
charges were included in the calculations as if they are paid by the airlines. This allows for 
consistent comparison between airports and avoids any second-guessing about how' these 
charges are handled by each airline and each airport. 


Security service charges are often calculated per departing passenger. In a few cases they 
based on MTOW which is then a proxy for the number of passengers. 


are 


Some airports charge specifically for runway lighting charges. These charges usually apply 
only to night flights, but may be charged incidentally depending on weather conditions. The 
charges are usually made per landing and several airports included in the study incorporate 
lighting charges in their landing charges. 


Aircraft parking charges are based on the number of hours an aircraft is parked at the airport 
n some instances these charges are also related to aircraft weight or wingspan. Most airports 
provide 1 to 4 hours of free parking time, which is usually enough to allow for a complete 
turnaround Others provide free overnight parking or differentiate parking charges by location 
at the airport (i.e. remote stands) 


Terminal navigation aid charges cover navigational assistance during arrival and departure. 
They are commonly charged per arrival and/or departure and are sometimes based on MTOW. 

Aviobridge fees apply to the facilities used for passenger boarding and alighting. In some 
cases this is a bus service instead of an aviobridge. These fees could be considered handling 
charges, but in this study they were treated as airport charges. 

Cargo charges are usually based on the weight of the loaded or unloaded cargo Note that the 
passenger variants in the ACM do not include any passenger/cargo ‘combi’ aircraft. The cargo 
charges are only included in the ACM cargo variants. 


As defined by the International Civil Aviation Organization (ICAO) in ‘Environmental Protection, 
International Standards and Recommended Practices. Annex 16 to the Convention on International 
Civil Aviation. Volume I Aircraft Noise'. Third Edition. 1993. 


2.1 Other charges 

Fuel costs and handling costs are two important types of airport charges which arenot 
currently included in the ACM calculations. Details concerning these charges are not reported 
by airports with any consistency and are rarely published. Such charges are also very di 
£ 3al.se across airports and aircraft types because of speciftc contractual agreements 
which often exist between airlines, handlers, fuel vendors and airports The pnces agraj upon 
in these contracts can vary- a great deal depending on the supplier and die size of the custome. 
There are a few other types of charges which are also excluded from the analysis because their 
interpretation was uncljr or because no consistent dam were available. These . range from Sr 
fighting service, aircraft cleaning, storage facility use and hangar charges to terminal an 

quarantine surcharges 

2.2 Assumptions 

Although a good deal of detailed information is available about airport charges, quite a few 
assumptions are required in order to create a complete and consistent picture of ^^ ° ve 
all airports and aircraft types. These assumptions make comparisons between airports possjbl^ 
An effort was made to base these assumptions on the most common or average situation. Three 
of the most important assumptions are given here: 

• The total number of passengers in an aircraft is equal to the number of seats in the aircraft 
multiplied by a load factor of 0.65. 

• The number of passengers that are transfer passengers depends on the flight destination and 
the aircraft type. For example, intercontinental (ICA) flights usually contain a gher 
percentage of passengers that must transfer to reach the final destination airports than 
intra-European flights. The same is true for larger aircraft used for longer distances 
between major hub airports when compared to smaller aircraft used for shorter distances 

. The number of airport parking hours required for a given flight depends on the flight 
destination and aircraft type (full freighter and passenger aircraft). 

In each variant, every aircraft type is assigned to a flight destination group. Table 1 shows 
how the flight destination group determines the assumed share of transfer passengers 
required parting hours for each aircraft. Only flight operations with mtemational origins 
destinations are included in this analysis. Domestic operations are not included 


Table 1: Transfer passengers and parking hours 


flight destination 
ornun 

% passengers 
transfer 

parking hours 

K 1 uu r 

Europe 

20 

1 1 

Europe or ICA 

30 

r— 2 

ICA 

40 

3 


In the freight variants, there are two types of freight aircraft which require 5 parking hours 
(they are assumed to have longer turnaround times) Also important for the freight variants is 
Ihe Lsum^on tic, the amount of cargo earned is equal to KM of the maximum payload of 

the given freighter. 



All airport charges have been calculated in terms of Netherlands Guilders. Exchange rates 
have been used from July 15, 1996 7 (for the 1995 variant, July 15, 1995 8 ). 

It is important to note that there are significant differences among airports in which types of 
charges are levied and in how these charges are calculated. Any comparison or analysis 
requires interpretation and a number of assumptions. The expertise of a number of persons at 

the DGCA, Schiphol Airport and at other airports was essential for the completion of this 
report. 

3.0 Airport charges model 

The Airport Charges Model (ACM), developed for the DGCA, is a flexible program designed 
to calculate the airport charges 9 to airlines for a turnaround, based on aircraft type. These 
charges can be calculated for any number of airports, limited only by data availability. This 
allows for comparison of airport charges among airports and aircraft types. The user can select 
the airports, aircraft types and fees which are to be included in the model calculations. The 
specification of the formulas for calculating the airport charges can be made for each airport 
and, if necessary, for each time period. 

The most important data source for this work was the ‘IATA Airport and En Route Aviation 
Charges Manual . This source is updated several times per year because airports regularly 
change both the levels of the fees charged as well as the charging fomulas. The fees and 
formulas in the ACM are based largely on the information contained in this publication. The 
charges valid as of July 15, 1996 were used except for calculating charges for airports with 
seasonal peak and off-peak periods. In these cases the published rates for each season as of 
July 15, 1996 were used. Aside from the IATA manual, many airports and aviation authorities 
were contacted directly with specific questions and to verify that the IATA information was 
correct and complete. Additional information was provided by DGCA staff, various airport and 
civil aviation authorities and the Transportation Office of the Royal Netherlands Embassy, 
Washington, DC. The Airport Information Publication (AIP) was also consulted, as were 
several other studies of airport charges. The most important of these were; 

• Airport Charges in Europe, Andre Wrobel, Institute of Air Transport, Paris, 1997 and 

• User Costs at Airports in Europe, SE Asia and the USA, The Air Transport Group, 
Cranfield College of Aeronautics, February 1998. 

While it would obviously be preferable to calculate charges based on, say, current 1998 tariffs, 
the IATA manual is not updated quickly enough in order to do so. In addition, in many cases it 
is necessary’ to consult airports or civil aviation authorities to clarify specific issues for 
individual airports, and this feedback process is quite time-consuming. 

4.0 Variants 


The variants were designed to provide a picture of the relative competitiveness of airports in 
each of the following market contexts: 


• Europe 1995: daytime passenger operations at major European airports 


Exchange rates were obtained from the Olsen & Associates Currency' Converter on Internet. These 
rates were also checked against rates published in the NRC Handelsblad. 

“ Exchange rates obtained from NRC Handelsblad 
9 excluding handling and fuel charges 



• Europe 1996: daytime passenger operations at major European airports 

• Europe Night 1996: night-time passenger operations at major European airports 

• Europe Freight 1996: daytime freight operations at major European airports 

• Europe Night Freight 1 996: night-time freight operations at major European airports 

. Regional 1996: daytime passenger operations at regional airports in the Netherlands and a 

number of surrounding countries 

• World 1996: daytime passenger operations at major airports around the wor 

A selection of airports and aircraft types was made for each of these vanants. The selection 
criteria for the airports to be included in each variant were: 

• Europe 1996: European airports with more than 4 million international passengers and 
dominated by scheduled air services; 

• Europe Night 1996: the same airports as in Europe 1996; 

. Europe Freight and Night Freight 1996: the same airports as in Europe 1996 but expanded 
to include a few other important freight airports; 

• Regional 1996: a number of medium-sized airports were selected in the Netherlands and the 
five surrounding countnes, as well as the mam airports in these countries. 

• World 1996 This variant includes some of the largest airports in the world based on 
international scheduled passenger volumes An effort was made to include airports on all 

continents. 

The selection of mrcraft Wes to be included in the ACM was based on mfonuation from die 
1996 ABC Guide The aircraft types most frequently landing at and taking off from 
selected airports in each variant were chosen. Also important was obtaining a mix of Urge and 
SSS types as well as bod, Chapter 3 and Chapter 2 aircraft. In die freight vanants. a 
mix of the most commonly used freight aircraft was selected. 

Table 2 and Table 3 list the airports and aircraft types for each of the 1996 variant The 
Europe 1995 variant is also shown for comparison purposes and because it was revised fo 
report based on more recent data. 

Many airports vary their charges by time of day or by season. Each time period is included ^ m 
the ACM as a separate airport so that clear comparisons can be made. For example, airport 
darees at LonAm Gatwickhave been calculated three times for the £^ 1996^.^ 
for the peak period, once for the ‘shoulder’ period and once for the off-p^ penod Aver^ing 
the costs across these periods would not allow for realistic comparisons between Gatwick and 
other airports Note that ‘peak’ and ‘off-peak’ periods refer to eifter tune of c^y or se^om 
Note also that in the vanants Europe Night 1996 and Freight Night 1996 there are tewer 
airport entries for which charges are calculated than in the corresponding da > time va "^ r 
Tins is because certain time periods, such as Athens airport peak penod, are not applicable fo 

night flight charges. 
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5.0 Interpretation Issues 


Any review of airport charges between airports has inherent comparison and interpretation 
problems. While it is clear from section 2 that there are many common elements across airports 
in terms of the types of charges they levy and how they calculate these charges, there are more 
exceptions than consistencies The analysis completed by HCG and DGCA dealt with as many 
of these as possible while preserving a comprehensible overview across all the airports and 
aircraft types mcluded. However, there are a number of differences between anports that are 
important to consider when making international comparisons of charges. 

5.1 U.S. Airports 

Section 2 above reviews the types of charges which airlines are required to pay for airport use. 
The overall structure of these charges is quite similar at most of the airports included in this 
stud\y but the structure of the airport charges at American airports is quite different Some of 
the charges made at many European airports, such as lighting, security' and parking, are not 
made at American airports. Likewise, an extra passenger tax is charged for all passengers at 
American airports (US$6 per international passenger in 1996) which is not levied at most 
European airports. The question is how to include these airports in a comparative study. Some 
sources argue that because this passenger tax is eventually reinvested in the U.S. airport and 
airspace system (by way of the Airport Improvement Program, or AIP), it should not be 
included in the calculation of total charges 10 . The reasoning is that the level of airport subsidy 
in the U.S is such that the airlines eventually obtain benefits approximately equal to the 
additional passenger tax they pay. 

There are several other differences between U.S. and European airports that make any 
comparison even more difficult 

U.S. airport operators are mvolved in fewer activities than many of their European 
counterparts, such as handling or air traffic control, and their financial structures in 
general are quite different. 

• Some U.S airports levy a passenger facility charge (PFC) which goes directly toward 
financing improvements at that airport Airports that levy a PFC have their AIP funding 
reduced 

• At many U.S airports, airlines participate directly by participating in the financing of new 
facilities or even by building their own terminals. The financial agreements between 
airlines and airports vary' a great deal among the U.S. airports. 

• There are many sources of financing for aviation facilities aside from airport bonds, such 
as state governments, ‘essential services’ grants and specific funding for intermodal 
facilities. 

The aim of this study is to calculate the nominal ( face-value’) charges to an airline for an 
international turnaround at each airport The government passenger taxes and any PFCs are 
therefore included in the calculations because they are part of the total charges. The analysis of 
the financial structure of U.S. or European airports is beyond the scope of this study. 


A Comparative Study of User Costs at Selected European Airports'. Cranfield University' 
Department of Air Transport. College of Aeronautics. February . 1994. pp 17-18 


Furthermore, it is not possible to measure the return of this tax to specific airlines at specific 
airports. 

In order to provide some indication of the relative importance of the government passenger •tax 
we have calculated the U S. ‘air transportation tax’ separately from other passenger e g ■ 
is included in the ACM totals but shows its relative share of total charges separately fro 
of other passenger charges. 

Similar government passenger taxes are charged at British, French and N^eg.an a'^orts^ 
The U K tax is not earmarked for specific investment m aviation facilities, but it is also shown 
separately m . The French tax, which is referred to as the air transport ^oss-subsi k> 
tax" is not included in the 1996 ACM calculations because it was not mcluded in the 1A 
Strges manual. It will be mcluded in the 1997 ACM report. The Norwegian tax is used o 
subsidize domestic rail operations, but is not applicable in the ACM since Fomebu is o y 
included in the freight variants. 

5.2 Other factors 

The airport charges contained in this paper are based on published rates from different sources, 
in some cases modified or calculated according to additional interpretation provided by auports 
and aviation authorities. It is important to note that the actual charges pai y 
differ significantly from the figures shown here. Some negotiation takes place between amines 
andspecific (usually smallerfairports that can result in individual ^agreements £ 
charges on a case-by-case basis. As discussed in the section above, direct or indirect subsidies 

are not quantified or mcluded in the ACM in any way. 

6.0 Results 

Some notable results of the 1996 analysis are: 

. There are large differences in the composition and calculation of airport 

airports (and sometimes even within the countries) mcluded in this study . Airport charges 
in the United States show the biggest difference compared with those at other airports. 

. The charges at Schiphol airport are in some cases different in composition than those at 
many other airports The Schiphol charges that are somewhat different 
other airports include lower passenger charges for transfer passengers, landing surcharges 
for Chapter 2 aircraft and a specific noise charge (for financing noise insulation costs). 

. Approximately one half of the airports included in the ACM variant £ 

European airport charges for daytime passenger operations were calculated have no feum of 
explicit noise charges (noise related landing charges or noise tax ) ^ 

included in the 1996 world-wide variant, two thirds have no such charges 

. The tables below show the five airports wrth the highest average charges at* I the fire 
airports with the lowest charges for each variant, for all aircraft types a^ specificalBIs fo 
Chapter 2 and Chapter 3 aircraft. It is evident from these tables that auports in 
Sany as well as' die Vienna and Geneva aitporu are torn* 7 ^- 
German airports are not among the five most expensive when only Chapter 3 aircraft a 


n According to the ITA study. -Aitport Charges in Europe', this passenger tax at French a.ipoits was 
instituted in 1995 and was FRF3 per embarking passenger in 1996 (pp. 40) 


considered. Helsinki and Stockholm stand out as very expensive for night operations 12 . On a 
worldwide basis. New York JFK and Tokyo Narita have the highest charges, followed by 
other US airports, Frankfurt and London Heathrow. When passenger taxes are excluded 
from this comparison, London Heathrow appears much less expensive in both its peak and 
off-peak periods. The lowest airport charges are found in Southern Europe and, for non- 
peak periods, in the UK. The regional airports in Belgium and Luxembourg also have 
relatively low average charges. Also notable is the fact that Singapore has low average 
charges compared to other large airports around the world. 

• About half of the airports included in the ACM variants have higher airport charges for 
night-time operations than for daytime operations. In most cases, the differences in charges 
have to do with lighting, noise and navaid. 

• Smaller, regional airports do not always have lower charges than large mainports. For 
example, the regional airports in the UK, such as London City Airport and East Midlands, 
have higher charges than some of the large UK airports. 

• The turnaround costs of a freighter are as little as one half those for a comparable passenger 
aircraft at airports which do not explicitly apply cargo charges. This is largely because 
passenger, security and aviobridge charges do not apply. For airports which do have cargo 
charges, the total turnaround costs of a freighter are more comparable to those of a 
passenger aircraft, depending on aircraft type and the actual cargo rate. 

• The average change m airport charges between 1995 and 1996 for the airports and aircraft 
included in the ACM was between +5% and +9%. 

• The competitive position of Schiphol is just below' the ten most expensive airports and is 
comparable with the Paris and Brussels aiiports (see Table 7: Schiphol rankings in the 
ACM variants, below). Schiphol charges for Chapter 2 aircraft are higher than for Chapter 
j aircraft. Between 1995 and 1996 Schiphol became relatively less expensive overall but by 
a small margin. 

• The position of the regional airports in the Netherlands is generally in the medium range 
compared to airport charges at other regional airports. 


Figure 1 shows the charges for a daytime turnaround of a B747-400 at 20 13 major international 
airports, world-wide In Figure 2, the same charges are shown with the government passenger 
taxes split out of the passenger charges for the U.S. and U.K. airports. Figure 3 shows charges 
for a B73 7-500 daytime turnaround at 22 European airports, and Figure 4 contains the night- 
time charges at these airports for the same aircraft. Figure 5 shows the charges at European 
airports for a Chapter 2 aircraft turnaround (DC9-30). Note the sizeable noise-related landing 
charges at several airports. Figure 6 is an example of freighter aircraft turnaround charges in 
Europe. 


The night charges at Helsinki and Stockholm are incorrectly specified in the IATA manual. They 
are actually somewhat lower and as a result are overestimated in this study. The 1997 study will 
rectify this problem 

The ACM calculates charges separately for peak and off-peak periods if specified at a given airport. 
In such cases, the airport appears more than once in the figures, i.e. ’LHRP' and LHRO' 


7.0 Recommendations for further research 

This paper contains a thorough and highly detailed inventory and comparison of standard 
airport charges within Europe and throughout the world. The market positions o a w e v ety 
of airports fn different contexts can be seen in terms of these airport oharge s H °wever an 
analysis of airport charges alone does not provide a complete picture ofe.therthe costsfa 
bv airlines when usmg a given airport, or the overall competitive position of that airport, hi 
particular, the costs of fuel and handling are significant and probablyat least as mportant to 
airlines as airport charges. These and possibly other costs should be further researched and 
some form included in the ACM in order to provide a more complete comparison of the costs to 
airlines of using Schiphol with other airports This will not be a simple task due to lack o 
and the complexity of contracts and agreements between airlines, airports, handling companies 

and fuel companies. 


Table 4: Airports with the highest 
included in the ACM variants 

Highest I Europe 1995 I Europe 
" 1996 


and lowest average total charges across all aircraft types 

Europe I Freight Night Regional I World 1996 

Night 1996 1996 Freight 1996 

1996 
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l °"' S ' >vera8e c *"*" ,or Cha ' ,ttr 3 airerafl 


highest 

Europe 1995 

Europe 

1996 

Europe 
Night 1996 

Freight 

1996 

Night 

Freight 

1996 

Regional 

1996 

World 

1996 

1 

Heathrow 

Peak 

Heathrow' 

Peak 

Helsinki 

Geneva 

Helsinki 

London City 
peak 

JFK 

2 

■ 

Vienna 

Manchester 

peak 

Zurich 

Stockholm 

London City 
off-peak 

Tokyo 

3 

Vienna 

Mancheste 
r peak 

Vienna 

Vienna 

Geneva 

East 

Midlands 

peak 

Chicago 

4 

Gatwick 

peak 

Mancheste 
r off-peak 

Stockholm 

Munich 

Zurich 

East 

Midlands 

off-peak 

Heathrow 

Peak 

5 

Manchester 

off-peak 

Gatwick 



Manchester 

off-peak 

Dusseldorf 

Cologne 

Belfast 

Los 

Angeles 

lowest 

1 

Rome 

Rome 

Madrid 

Athens off- 
peak 

Athens off- 
peak 

Luxemburg 

Mexico 
City ‘A' 

2 

Milan Linate 

Milan 

Linate 

Rome 

Athens 

peak 

Athens 

peak 

Liege 

Singapore 

3 

Madrid 

Madrid 

Milan 

Linate 

mmm 


Charleroi 


4 

Madrid peak 

Madrid 

peak 

Dublin 

Gatwick 

shoulder 

Gatwick 

shoulder 

Ostende 

— - "i ~ 

Johannesb 

5 

Dublin 

Dublin 

Lisbon low r 

Stansted 

off-peak 

Stansted 

off-peak 

Antwerp 

& 

Seoul 


Table 6: Airports with the highest and lowest 
included in the ACM variants 


average total charges for Chapter 2 aircraft 
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Europe 

1996 

Europe 
Night 1996 
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1996 

Night 
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1996 
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Frankfurt 
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Munich 

Helsinki 

Frankfurt 

Frankfurt 

Heathrow 

Peak 

Munich 

Munich 

Helsinki 


Stockholm 

Geneva 

Stockholm 


Regional 

1996 


Number 


Frankfurt 


Bremen 


JFK 


Tokyo Narita 


Frankfurt 


Chicago 
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Peak 
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Dublin 


Rome 


Milan Linate 


Lisbon low 



Gatwick 
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Gatwick 

shoulder 
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Gatwick 

shoulder 


Charleroi Mexico City 
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Singapore 


Luxemburg Mexico City 

_ ‘B’ 


Ostende Johannesburg 
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Table 7: Schiphol rankings in the ACM variants 
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Abstract 


The new Community regulations governing Duty Free Shopping come 
into force on 30 June 1999. From this time onwards Duty Free 
Shopping will cease to exist within the EC. As a result of this 
evelopment airports m Spain are going, to lose a major source of 
revenue. As Duty Free Shopping is of such significance in the context of 

h,L 8 ,u ? f ,? erV1CeS Pr0Vided by the S P anish a^ort network we 
teve ‘hat the impact that the new regulations will have is worth 

mode? 8 ' T S aim in Vlew ’ we have drawn U P “ ad hoc revenue 
model in order to examine the influence which variables such as 

international travel and Duty Free Shopping (DFS) have on the 

evahiate'loss ' of*”* “ the Span ! sh a >>Port network. We will attempt to 
evaluate loss of earnings in anports of the type which could be 

sTice fOT DFS bU ‘ ^ nCTerthdess lack this type of 



1. Introduction. 


Duty Free Shops (DFS) were originally establishments, which basically 
offered tax-free goods such as perfumes, tobacco products and spirits. 
Such items were designed for last minute shopping. Nowadays, however, 
all sorts of items are on sale, such as designer clothing and eyewear, or 
electronic appliances like cameras, radios, computer goods and many 
others. 

Only 1 1 airports in the Spanish national network possess DFS (Alicante, 
Almeria, Barcelona, Ibiza, Madrid/Barajas, Malaga, Menorca, Palma de 
Mallorca, Reus, Sevilla and Valencia). The overall revenue from DFS at 
these airports in 1991 was some 21 million pounds. The following year 
this figure increased by almost 21%, representing 7.3% of total income 
and some 20% of non-aeronautical income. 

The application of the Single European Act will, amongst other things, 
remove customs barriers between EC member states. Member states will 
be permitted to continue with tax exemption on goods purchased in DFS 
until 30 th June 1999. After that time the facility will cease to exist. As a 
result, a major source of revenue for Spanish airports will be lost. For 
this reason, and owing to the importance of this activity in the context of 
the range of services offered by the Spanish airport network, we consider 
that it is desirable to quantify the impact that the application of the new 
regulations will have. 


2. The Model 

By means of an ad hoc model (see Doganis, 1973), we will attempt to 
evaluate the influence of DFS with respect to income generation in the 
Spanish airport network. The model in log form is as follows: 


Ln (I)= Ln Ln(iW> /?, Ln (PINT^p s D+m 



where: 

I = total revenue', both aeronautical and non-aeronautical 
PN = number of passengers on national flights 
PINT = number of passengers on international flights 
D = dummy variable 

D=1 where the airport possesses duty free facilities 
D= 0 where it does not 


Dummy variable D is an attempt to express the influence of DFS on 
income generation. This must be significant; bearing in mind that it is the 
ar ^ sl source of non-aeronautical income for the Spanish aiiport 


Of the thirty-one airports included in this study, fourteen produced a 
surplus. Of these fourteen, nine are tourist airports (i.e. international 
passenger traffic is pater than domestic traffic). The importance of this 
type of traffic for income generation in Spanish airports is thus self- 
evident. The introduction of variable PINT in the model (number of 
passengers on international flights) attempts to express this influence 
The number of passengers on international flights has a clear influence 
on income generation, smce this type of traffic requires services such as 
££ *h°ps rent-a-car etc., all of which generate extra income for the 
airports. Furthermore, planes used on international flights are larger than 
those used for domestic flights and are thus more profitable from the 
point of view of landing charges, which increase in accordance with the 
weight of the : aircraft These considerations lead us to the supposition 
that the variable for the number of passengers on international flights is 
relevant to the generation of both aeronautical and non-aeronautical 
income. In both cases the coefficient estimate sign will be positive. 


1 Total revenue is the sum total of aeronautical and non-aeronautical income. 


3. The Results 


The least square estimators are presented on the following table: 


Table 1: Income equations (year 1992) 
("T" statistic between brackets ) 


Dependent 

Variable 

a 

P, 

P» _ 

D 

R 2 

F 

Ln TR 

-3.9 

(-6.1) 

~ L 0.41 
(6.6) 

0.39 

(9.5) 

0.46 

(2.4) 

0.952 

179.2 

LnNAR 

-6.25 

(-9.4) 

0.6 

(9.2) 

0.28 

(6.7) 

0.7 

(3.4) 

0.949 

169.8 

Ln AR 

-3.99 

(-5.53) 

0.314 

(4.5) 

0.48 

(12-7) 


0.937 

208.3 


Ln TR : Natural logarithm of total income. 

Ln NAR: Natural logarithm of non-aeronautical income. 
Ln AR : Natural logarithm of aeronautical income. 

R 2 ,F : Coefficient of determination and statistic F. 


The dummy variable used to represent the existence or otherwise of DFS 
facilities was statistically relevant in both cases, although it had a greater 
influence in the non-aeronautical income model. This confirms the 
theoretical hypothesis with respect to DFS activity. The coefficient 
estimated for this variable in the non-aeronautical income model was 
0.7 2 , indicating that amongst airports with similar traffic statistics; those, 
which possess DFS, earn twice as much non-aeronautical income as 
those, which do not. 

The PINT variable was significant in the determining of Spanish airports 
income and was especially significant in terms of the generation of 
aeronautical income. However, the relevancy presented by this variable 
with respect to non-aeronautical income generation indicates, perhaps, 
the lack of development of commercial activity related to this type of 
traffic in Spanish airports. 


1 Aeronautical income (airports with DFS)/ Aeronautical income (airports without DFS) = e 0.7 - 2 



non rrrr®' ,nCOme per P assen 8 er ™io (see table 2) represents 
non-aeronautical income generated per passenger in the year 1992 

SUCh “ Lanzarole and Fuerteventura, which do not possess DFS 
fac, ht.es, generated less than half as much non-aeronaut, cal mcome per 

vo umes e of S ^ffic a ^e Men ° rCa ’ a " h0U8h a " f ° Ur a ‘^ or,s had Zar 

aSUh^tt^C ’ S frUe ° f ° ran “ d 

The airports with the highest non-aeronautical income per passenger 
h-ansported were: Malaga, Madrid/barajas, Barcelona and AlicLte TOe 

Zi^in * 6 ,h 0f ,hese “* air P orts of a tourist nature - international 

ohtf h * * line aiIP ° rtS represented about 70% of the total. Income 
obtained from DFS at both airports represented approximately 50% of 

the overall figure for commercial activity income. Airports 7 such as 
Lanzarote and Fuerteventura, on die other hand, wher^ interzonal 
fraffic percentages were 65% and 73% respectively, were at the bottom 
of the list with regard to non-aeronautical income generation It is 
therefore clear that Canary Islands airports suffer a major loss of income 
as a result of not possessing DFS facilities. 

ailp0rtS c0vered by the smve y possess DFS 
Zi r 'ft at6S ,hat the deveI °Pto®t of commercial activity in 

f * ese airports falls below the potential for exploitation, which 
tsts m the majority of them. Nevertheless, such development is limited 
by factors such as the size and design of terminal btEgs “ 

“Z ° f TT "“If 1 ™’ ‘ he ^ ofactivilies . whicli cTuld be 
msta led, would depend on the individual characteristics of traffic 

r Such fac - d ° « ~ ~ 


Another thing to bear m trnnd is the “unfair competition” 3 effect that this 
£Te of business achvity would have on local businesses. DFS within the 
EC has been stopped for this very reason. The repercussions for the small 
businesses which have traditionally satisfied local demand could be 
significant (Doganis, 1992). a oe 


24 i\ of .r 

Spanish State to exploit DFS in Spanish aiiports. Y enter P nse authorised by the 


Table 2: Ratio. (Year 1992) 



Madri d/Barajas 

1037.2 

644.3 

392.8 

Palma de Mallorca 

745.1 

511.1 

234 

Barcelona 

893.6 

542.5 

351 

Tenerife 

699.2 

499.3 

199.9 

Gran Canaria 

752.7 

538.5 

214.2 

Malaga 

982.4 

577 

405.4 

Lanzarote 

631.6 

526.9 

104.7 

Alicante 

851.6 

513 

338.5 

Ibiza 

765.7 

499.7 

266 

Sevilla 

775.2 

443.4 

331.7 

Fuerteventura 

660.4 

552 

108.3 

Menorca 

718.5 

452.2 

266.2 

Valencia 

764.1 

474.7 

289.3 

Bilbao 

566 

318.8 

247.1 


Airport with deficit 


Valladolid 

573.4 

299 

74.3 

Reus 

1334 

1150.8 

183.2 

Zaragoza 

1127.1 

825.4 

301.6 

Jerez 

540.4 

286.2 

254.3 

La Palma 

375.9 

245.3 

130.6 

San Sebastian 

377.6 

206.4 

171.1 

Murcia/San Javier 

732.1 

487.1 

245 

Pamplona 

347.1 

261.7 

85.4 

La Coruna 

291 

197.7 

93.2 

Vigo 

359.7 

198 

161.6 

Asturias 

324.7 

187.5 

137.1 

Almeria 

681 

468.8 

212.2 

Santander 

368.9 

211.2 

157.6 

Granada 

350.1 

209 

141.1 

Santiago 

615.1 

326.7 

288.4 


Vitoria 


549.8 


308.3 


241.4 






4. Conclusions 


According to the results obtained, Spanish airports are losing substantial 
income because of a lack of development of commercial activity. Canary 
Island airports stand out particularly in this context, in that they possess 
ideal characteristics for the implementation of DFS. The amount of 
international traffic, almost all of which proceeds from EC countries, 
circulating through Canary Islands terminals, is considerable. Therefore in 
the four years remaining before the new EC customs rulings come into 
effect, Canary Islands airports could take advantage of this opportunity by 
installing DFS facilities. However, the establishing of DFS facilities in 
Canary Island airports could have negative financial repercussions for 
local businesses. 
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Abstract 
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I. INTRODUCTION 

Ch er the last two decades a great deal of effort and resources have been expended in developing 
measures of performance for carriers in the different modes of transportation. This had been 
stimulated by both deregulation and privatization initiatives Measures of productivity 
performance, efficiency and effectiveness are now available for railways, airlines, trucking, and 
public transit firms. The measures range from relatively simple quantities, such as output per 
employee, to more sophisticated measures such as TFP (Total Factor Productivity) - a standard 
which takes account of all inputs in the production process These measures have been used to 
assess alternative management actions and strategies in developing, for example, more effective 
means of satisfying the objectives of the owners or operators. They have also been used to 
measure technical progress and to rank carriers by their productivity gains. In other cases, 
measures of cost and service effectiveness have been developed in order to evaluate financing for 
capital projects and changes in public policy such as deregulation. 

The motivation for this paper stems from the evolving trends of 'redefining the way in which 
government operates' and the growing tendency to shift major capital investments and 
operations in transportation away from direct government control. This can mean anything from 
privatizing or commercializing infrastructure to creating incentives for managers so that they 
pursue particular financial targets and perform in a way that maximizes the objectives of the 
owners. Worldwide this has taken such forms as airport and roadway privatization as well as 
commercialization through joint public/private ownership or the contracting out of various 
services. In many cases these enterprises are break-even or not-for-profit. Under such 
circumstances standard financial measures of performance such as the rate of return on capital 
or profits are not meaningful. It is also difficult to define a measure of output or service as well. 

A major impetus behind the desire to privatize or at least commercialize airports, roadways and 
ports throughout the w orld is the lack of investment capital available from governments to meet 
the needs of these infrastructure to invest in new facilities, terminals and equipment. 
Furthermore, management is under increasing pressure to wean them from government support 
by becoming more efficient. Airports, in particular, are recognized as mature 'firms' that should 
be able to stand-alone and operate without government support or interference. 

Continued deregulation of carriers has provided an additional stimulus to improve airport 
performance. Despite airport charges being only 5-7 percent of total operating costs, airlines 

operate in highly competitive markets and cannot easily pass rate increases on to customers. ^ 
They have continued to place pressure on airports to increase their efficiency. A set of 
performance measures would allow an airport to demonstrate any improvements. We also 
develop a linkage between the performance measure and management strategies arguing that it 
is not sufficient to simply describe performance but also to be able to assess it and understand 
how managers can affect their performance. The focus in this paper is upon air transportation 
infrastructure but we believe the approach has broad application. 

In this paper we suggest that a method which can be used to assess the performance of the 
management of transportation infrastructure is Data Envelopment Analysis (DEA). We use 
airports as our context. Section 2 provides a brief overview of airport operations and issues to 
consider in developing performance measures. In section 3 we examine various approaches to 
efficiency measurement. Section 4 contains the description of the data and the Malmquist 
productivity index. The empirical results are reported and discussed in section 5 while the 
conclusions are contained in section 6. 


1 These figures are for North America. The costs in Europe and Asia are somewhat higher due to 
higher fees for navigation and airport rates and charges 


2. AIRPORT OPERATIONS AND ORGANIZATION 

SSSSTi'SS ^ P " b " C * Pri ' a " — ■ — *> continuously 

a,,p0n ,nd “ s “>- *- >0 lie spmk 

forces will ensure that optimal Derformanr/> P ° u ,hal ,n a competitive environment, market 
conditions under r ^ ated WIth P"**®*. However, the 

economic, social and political constraints all hjnde^ff° m i Petl,,Ve Regu,alor > r - geographical, 
same time, the extent to which airports can attract ath!^ COmp ? ,Uon betu1Ben airports. At the 

service levels is also limited. In otter words the deman trafl ' C WUh different P rices or 
relativ ely inelastic.” ’ ^ d mand for air P° rt services is likely to be 
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partnerships, alliances and take Litv position^ o her ° f i a,rcraft form 
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hav e an efficient aviation system (air carriers amt a \ Camer ,ndustI >' an d the desire to 
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delays at even the busiest periods, allowing^ crimes' to and temui,aJ “W t0 a ™d 
improve load factors bv Drovidme servHee g t, ./. nes t0 maxun,2e flec t utilization and 
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airports that are not used as hubs by anv airline aircST” *" timC bands Even at those 
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objectives of the firm." Given the unique position of airports, profit measures are an inadequate, 
if not totally misleading means of assessing management performance. 

Airports face many of the same problems of any public utility in which capital is lumpy and 
marginal operating costs low. For a manufacturing firm at a constant level of production, a 
slowdown in sales would be reflected as an increase in inventor}' and not a decrease in 
efficiency. If the slow down were to be anticipated and production reduced, the amount of inputs 
consumed would likewise be reduced leaving the output/input ratio (i.e., productivity) 
unchanged (ignoring possible economies of scale). With most airports, however, the factors of 
production (inputs) usually do not change year to year and there can be no inventory of 
production. Efficiency, therefore, will suffer anytime there is a slowdown in the economy or by 

the airlines utilizing the airport, regardless of aiiport management ability’ or efforts. ^ 

Since such exogenous factors do exist, how does one account internally for a change in output? 

If output is down, does this mean anything under the airport’s control has become less 
productive 9 This exogenous slowdown needs to be accounted for in order to provide an accurate 
measure of managerial performance. In essence we want to determine how’ much variation in 
airport performance can be attributed to managerial decision-making and initiatives and what 
are the important decisions or strategies within that portion of airport performance an airport 
manager can affect. 

3. PRODUCTIVITY AND EFFICIENCY 

Productivity and efficiency mean different things to different people and in some instances are 
interpreted as being synonymous. Though the concepts are related, in general, productivity can be 
thought of as being a broader concept than efficiency’. Both concepts can be related to a production 
function which is the primitive (in the single output case) representing the transformation of inputs to 
output. From a conceptual viewpoint, productivity and efficiency measurement can be classified into 
the frontier and non-frontier approaches and from an implementation viewpoint, into parametric and 
non-parametric. These are discussed below . 

Consider the simple case of one output, one fixed factor of production - capital and one variable factor 
of production - labour. A measure of partial productivity’ could be labour productivity, which is 
output per unit of labour input, or. the average product of labour. An increase in the average product 
of labour would represent an increase in productivity however, as discussed below , this could come 
from a variety’ of sources. 

Figure 1 illustrates a production function F( ); output is measured on the vertical axis and input on the 
horizontal axis Consider a firm operating at the point A. This firm is operating at a point below the 
production function. Its productivity is nothing but the slope of the ray through the origin OA. Some 
researchers interpret the production function as a frontier , which represents the best practice. Though 
all firms may hav e access to the same technology, some may be better at using the technology than 
others. Firms that operate on the production function are obviously more efficient than those that do 
not. Thus, a firm operating at the point B is more efficient than one operating at point A. Moving 
from A to B increases productivity, but this increase is coming from catch-up or reducing technical 
inefficiency. Similarly, there could be another firm operating at point C. This firm is technically 
efficient just like the firm B, but it is utilizing the optimal scale of production and therefore has higher 
productivity than B, but the source of the higher productivity in this case is economies of scale. Thus 
what Figure 1 shows us is that productivity improvements can have different sources. 


A graphic example, though aty pical in magnitude, is Anchorage International which has seen its 
concession revenue shrink from $19.5 million in 1990 to $5.4 million in 1993 due to the severe 
reduction in layovers and technical stops of aircraft flying betw een the U S. and Japan. Another 
example is Dayton International, w here passenger traffic has been cut in half betw een the time of the 
US Air merger with Piedmont Aviation on August 5, 1989 and the final closure of their Dayton hub in 
January of 1992 




FM ° f “ 0ther P roduction to Figure 1. The new production function, 

nr!*]’ ^' e ?* 0 d ? ne 11115 re P resents '"novation, technical change or technical progress The 

E! ‘ S , alS ? SOmeUmes mter Preted as a stochastic frontier, which moves out over time 

due to advances in technology. Thus, firm B could move to new position D, doing so will increase 
productivity, but the source of the productivity improvement is not a reduction in technical 
inefficiency or as a result of exploiting scale economies, but due to technical change or innovation 
Conventional or non frontier approaches to productivity measurement ignore technical efficiency 

These measures assume either that all firms are on the frontier or that their distance from the frontier 
does not change over tune 

From an implementation viewpoint, methods of measuring efficiency can be broadly classified into 
non-parametric and parametric. Non-parametric methods include indexes of partial and total factor 
envelopment analysis. The latter is essentially a linear programming based 
meffiod. Parametric methods involve the estimation of neoclassical and stochastic cost and or 
production functions. 

The data requirements for the various methods differ, as do their ability to inform managerial 
decisions. The use of partial productivity measures is pervasive and though these measures are easy to 
understand and compute, they can be quite misleading, because they do not reflect differences in 
faaor prices nor do they take account of differences in the other factors used in production. Partial 
productivity measures are also unable to handle multiple outputs. 

O^solution to some of these problems is to construct a Tomqvist index of total factor productivity 
( ). This measure does not suffer from the shortcomings of partial productivity measure, but taken 

a one it is not very informative for evaluating management strategies. Extracting more information 
rom measures of total factor productivity typically requires reliance on estimating parametric neo- 
classical cost or production functions. 4 The data requirements are more onerous than partial 


4 These have their own problems. For example, though in theoiy all flexible functional forms can 
approximate an unknown production technology, in practice, results may differ quite substantially. 
Thus choice of functional form becomes an important issue. In addition, flexibility has a price that 
is. violation of theoretical consistency requirements for cost minimization. Stochastic or frontier cost 



measures In addition to data on physical inputs and outputs, this measure also requires information 
on prices, which is used to aggregate inputs and outputs. 

Data Envelopment Analysis (DEA) is a frontier method and an alternative that has found favor in 
applications where the behavioural objective is neither cost minimization, nor profit maxinnzauon, 
where outputs are not easily or clearly defined; for example in measuring eff> c ' enc > ‘^oo^ 
hospitals or government institutions. It is also useful in detemumng the efficiency of 1 Anns tot 
consume or produce inputs or outputs, which lack natural prices. DEA is a [linear] programme 
based technique and the basic model only requires information on inputs and outputs. DEA can 
incorporate multiple outputs and inputs; in fact, inputs and outputs can be defined in a very ge 

manner without getting into problems of aggregation 6 If more of a * 

modeled as output and if less of something is better, it can be interpreted as input. This an 
2S2 as in many service industries such as banking, it is difficult to determine whetter 
deposits, for example, are an output or an input which produces loans. DEA can also make use of 
proxy outputs including output combinations that would not be used with other efficiency measures. 

DEA provides a scalar measure of relative efficiency by comparing the efficiency achieved by a 
d^ion nllng^it (DMU) with the efficiency obtained by similar DMUs. The method allows us to 
obtain a well-defined relation between outputs and inputs. In the case ofa smgle output this re on 
co to a production function in which the output is maximal for the indicated 
more general case of multiple outputs this relation can be defined as ^ 

surface or frontier As this production possibility surface or frontier is derived from empirical 
SS it measures the relative efficiency of DMUs that can be obtained with ffie eiostmg 
technology or management strategy Technological or managerial change can be evaluated by 
considering each set of values for different time periods for the same DMU as separate entities (eac 
set of values as a different DMU). If there is a significant change in technology or manageme 
strategies this will be reflected in a change in the production possibility surface This paper uses die 
Malmquist index of productivity change, which is then decomposed into various ^ f 

change and technical efficiency change. This is a DEA based method and allows us to 

take advantage of the fact that we have a panel data set. 9 
4. THE MALMQUIST PRODUCTIVITY INDEX 

Following Fare (1994a), we begin by defining the production technology T m any given 
T is the set of all feasible input-output vectors, x is an N dimensional vector of inputs y 
dimensional vector of outputs. 


T= {(x,y):xcan produce y} 


( 1 ) 


Based on certain axioms [Shephard (1970), Fare (1988)] one can define an duurc 
w hich is a multi-output generalization of what in the single output case would be ^ e raU ° of a ^‘° 
potential output. Jthe production point is on the frontier, this rauo equals unity. Hie distance 

and production functions suffer from the same shortcomings though unlikeneoc^sical^funcuons^ 
they arable to distinguish technical progress (mov ement in the frontier) from technical inefficiency 

(distance from the frontier). . _. _ . 

’ If factor price data are av ailable. DEA can be used to analyze cost efficiency . Firms may be 

shortcoming that they do not directly include user-borne costs. 

^ For* exai^le.^oss-tomi^e^ and car-miles or gross-ton-miles and revenues as alternative measures 
of outputs in the rail industry. 

8 For theorv and applications of DEA see Chames et al. (1994a) 

9 Traditionally panel data have been handled in DEA via window analysis. ™ough this 

some indication of changes in efficiency ov er time, the choice of window width is arbitraiy . For an 
Tn™ enrtsonated beveraae indusm see Eechambad. (1985) and Chames e, al (1994b). 
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and which yields , he 


M, t+1 = 

P$ D t(x t ,y t ) inzw*,,*) 

Fare et al. (1994a.b) show that the above measure can also be expressed as: 



(4) 


M t t+l = jW x /+l>.Vr+l) * jg p/fo+i.JVu) . 


t(x t ,y t ) 


!r+l 


( x t,y t ) 



(5) 
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<*< ■*)•"»» * accomplished by solving four (consume mums to scale) linear pronranunine 

orienl^ otTy T “tT ^ Fam " < ’ UtP, “ 

as can n ( v x , • r °reacn trnn k, D t {x t ,y t ) can be computed as follows, 

as can ^,+i(x /+I ,y t+x ) by substituting /+/ for t. 
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Similariy. 4<*, + | .W can be computed as follows, as can Z>,*| (*,.>,) by interchanging 


t^l 


(W*/+lO'/+l)> 1 = max0 k 

6 k ,X k 


S.t. 
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Ok y't+X.m ^ 'ZAkjyfjn (7) 

k - 1 

K I- I- 

^j^k,t x t,n - x t+l.n 
*=1 

X k t >0 k - 

Both the efficiency change and technical change measures in (5) can be decomposed further {Fare, 
Grosskopf and Roos (1996), Fare and Grosskopf (1998)]. They define the output oriented measure of 
scale efficiency as the ratio of an output oriented distance function for a variable returns to scale 
technology to that for a constant returns to scale technology or: 

S(x , _ A(w,r> 


( 8 ) 


Calculating this requires solving the LP in (6) with the following additional restriction for variable 
returns to scale: 

IX, = 1 W 

i 

Thus, the efficiency' change component in (5) can be decomposed into scale efficiency change and 
pure efficiency change as: 


EFFCH - 


St( x t*yt) A+l^r+b-Vt+ll^) 
5 f+1 (x r+1 ,»+i) D t (x t ,y t |F) 


( 10 ) 


The technical change component in (5) can also be decomposed as the product of the magnitude of 
technical change and (input and output) bias, where magnitude is defined as follows. 

MTECH = - D ^ x, ' yt) - (ID 

A+i( x i+l.>Wi) 

To summarize, the Malmquist index of productivitj change can be represented as the product of 
efficiency change and technical change. Efficiency change can be further decomposed as the sum 
product of scale efficiency- change and pure efficiency change, whereas technical change can be 
decomposed as the sum product of the change in the magnitude of technical change and bias. 

5. DATA AND RESULTS 

Our data set is composed of information from 22 of the top 30 airports in the United States for the 
period 1989-1993. There are 1 10 observations organized in a panel. We recognize that an airport is 
an integration of airside facilities (runways, taxiways. apron's etc.) and terminal facilities that 
pro\ide the linkage to the airside. However, there is no reason why each sub-production process of 
the airport production function’ should exhibit the same levels or growth in productivity. Indeed if 
one examines the unit operating costs of movements (AC per movement) it appears there are 
relativelv constant returns to scale but capacity utilization economies while if one examines unit 
operating costs of passengers (AC per passenger) there are apparent increasing returns to density, that 


10 The decomposition of technical change is also discussed in Grifell-Tatje and Lovell (1997) 
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those involved in producing movements 
such as materials. 
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Anchorage 

3.5 

4.3 

4.3 

00 

-0.7 

-0.5 

-0.2 

Atlanta 

2.2 

0.0 

0.0 

0.0 

2.2 

-0.2 

2.4 

Boston 

07 

-14 

-0.4 

-1.0 

2.1 

2.1 

0.0 

Baltimore/Washington 

-3.3 

-5.0 

0.0 

-5.0 

1.8 

1.7 

0.1 

Charlotte/Douglas 

1.6 

0.0 

-0.9 

0.9 

1.6 

0.8 

0.7 

Chicago Midway 

-5.7 

- 5.7 

-5.7 

0.0 

0.0 

-0.3 

0.3 

Cincinnati/N Kentucky 

0.4 

-2.4 

0.0 

-2.3 

2.9 

2.5 

0.4 

Cleveland Int'l 

9.2 

7.3 

1.1 

6.2 

1.7 

1.6 

0.1 

FT. Lauderdale 

2.2 

0.0 

0.0 

0.0 

2.2 

2.1 

0.1 

Kansas City 

- 7.7 

-8.4 

7.2 

-14.5 

0.8 

1.5 

-0.7 

Memphis 

1.7 

0.0 

0.0 

0.0 

1.7 

-6.4 

8.7 

Milwaukee 

-5.8 

-8.9 

-8.0 

-1.0 

3.4 

4.7 

-1.2 

Minneapolis-St.Paul 

4.8 

2.3 

00 

2.3 

2.4 

2.3 

0.0 

Ontario 

0.8 

0.0 

0.0 

0.0 

0.8 

•6.6 

8.0 

Phoenix 

-3.5 

-1.1 

-1.1 

0.0 

-2.4 

-7.3 

5.3 

Portland 

4.9 

1.9 

•0.1 

2.0 

2.9 

2.9 

0.0 

St. Louis 

-0.2 

-2.5 

•0.7 

-1.8 

2.4 

2.4 

0.0 

Salt Lake City 

5.9 

3.5 

-1.2 

4.7 

2.4 

2.7 

-0.3 

San Diego 

-0.3 

0.0 

0.0 

0.0 

-0.3 

-3.3 

3.1 

San Francisco 

1.3 

0.0 

0.0 

0.0 

1.3 

1.2 

0.1 

San Jose 

-12.8 

-10.7 

-0.1 

-10.6 

-2.3 

-5.9 

3.8 

Seattle-Tacoma 

0.4 

-2.4 

-2.4 

0.0 

2.8 

-1.6 

4.4 

All Airports 

-0.1 

-1.4 

-0.4 

-1.0 

1.3 

-0.2 

1.5 


Note: We subtract 1 from the measures described in Section 4 and multiply by 100, to convert our 
results to average annual percentage rates of growth. The relationship between measures becomes 


additive rather than multiplicative 


12 If the magnitude of technical change equals technical change, then (change in) bias is zero. When 
bias is zero, isoquants shift out in a parallel manner - technical change is neutral (joint neutral, both 
with respect to outputs and inputs). When technological change is biased (suppose input biased, so 
there is one output and 2 inputs - so we can only have input bias, then they (isoquants) will shift and 
twist at the same time. With multiple outputs and inputs we can have both input and output biases, 
the decomposition reported does not separate input and output biases. Biases could be the result of say 
reform programs 
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performance in one area can. in some cases, be offset by better performance in another A number of 
airports. SEA. MDW. BOS. CLE. ATL. CVG. MCI. PDX. STL and SAN have high productivity for 
both the airside and terminals (see Figure ) while there do not appear to be airports that are ‘equally 
bad at airside and terminal productivity Rather, the remaining airports exhibit relatively better 
performance in one area or another - see CLT, FLL, ONT and PHX in Figure Phoenix, for example, 
has high airside productivity but low terminal productivity. 
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Abstract 

In this paper (nested) logit models that describe the combined access mode-airport- 
airline choice are estimated. Nested models with the choice sequence (1) airport-access 
mode combination and then (2) airline are preferred for Bay Area residents and vistting 
business travelers. For visiting leisure travelers, a multinomial logit model is prefered. 
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1 Introduction 


Airports in a multiple airport region, where passengers (traveling to a fixed 
destination) are able to choose between different departure airports, will compete with 
substitute airports for origin (and also destination) passengers. Passengers take a 
number of decisions; they have to choose the (departure) airport, airline and airport 
access mode (given that they already have decided they will fly). These choices can be 
made simultaneously or sequentially. These choices depend on a number of variables 
such as airport taxes and airport access times, frequency of service offered by the 
airline and airfare, and availability and cost of the access mode. Moreover, these 
choices may be mutually dependent; depending on whether these choices are taken 
sequentially or simultaneously. The choice of airport access mode has been studied 
only sparsely in the literature; notable exceptions are Bondzio (1996) and Harvey 
(1986), who offer empirical studies of the passengers’ choice of access mode in 
Germany and the San Francisco Bay Area respectively. Both authors use multinomial 
logit models with access time and cost as explanatory variables. Moreover, Bondzio 
(1996) also estimates nested logit models and finds that business travelers make the 
choices of access mode and airport sequentially while leisure travelers make the choice 
simultaneously; the access time to the airport (which is highly mode dependent) is 
concluded to be higher for business passengers than for leisure travelers. 

In most studies on airport choice, the (aggregated) frequency is an explanatory 
variable, but the airline choice is considered as given. Pels et al. (1998) found that a 
nested model in which first an airport chosen and then an airline is statistically superior. 

In this paper we will analyze the choice of access mode in the San Francisco Bay Area 
in relation to the choice of airport and airline by means of a nested logit model. The 
results will then be compared to the results (for Germany) of Bondzio (1996) -in order 
to examine whether there are regional (international) differences in the determinants of 
access mode choice- and Harvey (1986), addressing the same problem using data for 

1980 -in order to investigate whether the determinants of access mode choice have 
changed over time. 


2 


The econometric model 


In this Section an econometric model for the joint access mode-airport-airline choice 
will be formulated. First, in Subsection 2.1, a concise review of some of the references 
already mentioned in the introduction will be offered, while next, based on the 
discussion of these studies, the econometric model will be formulated in Subsection 
2 . 2 . 

2.1 Literature review 

Air travelers have to make a number of decisions. Access mode, departure airport and 
airline are but some of the decisions to be made. These decisions are dependent on one 
another, and should be modeled as such. 

Bondzio (1996) estimated nested logit models to explain the joint access mode- 
departure airport choice for German airports, using access time to the airport, access 
costs and frequency of service as explanatory variables. For business travelers, a nested 
model with the choice sequence (1) access mode and then (2) departure airport 
appeared to be the (statistically) preferred model. For leisure travelers, it was 
concluded that the nested structure which best replicated the behavior of business 
travelers did not add much compared to a multinomial logit model, which was 
therefore the preferred model specification. 

Pels et al. (1998) found that a nested logit model with the choice sequence (1) 
airport, and then (2) airline best explained the joint airport-airline choice for both 
business and leisure travelers in the San Francisco Bay Area. 

In both studies mentioned above, the nested structures were found to be 
superior to the conventional multinomial logit models. In case of the airport-airline 
choice, airlines operating from the same airport are closer substitutes than airlines 
operating from different airports. Hence the introduction of a new airline at a certain 
airport will affect the airlines already operating from that airport more than airlines 
operating from alternative airports. Likewise, if the train is the most preferred access 
mode, airports that can be reached by train are closer substitutes than airports that 
cannot be reached by train. 



Based on the findings of the studies discussed concisely in this subsection, it is 
expected that a nested logit model would best explain the access mode-airport-airline 
choice. A corresponding model will be formulated in the next Subsection. 

2.2 The econometric model 


Suppose a traveler has decided to fly to a particular destination (airport). The traveler 
then has to choose an airline (/), departure airport (d) and airport access mode (a). 
There are several alternative model specifications. The most simple one is the 
multinomial logit model where all combinations (/,</, a) are treated as alternatives of 
which the derived utilities, by assumption, are independent. As a result, if one 
alternative is added, all other alternatives would suffer proportionally; thus if at airport 
d a new airline is introduced, all other alternatives (i.e. also at the alternative airports 
d') would suffer proportionally, whereas it would be more reasonable to assume 
alternatives including airport d would suffer more. To overcome this “independence of 
irrelevant alternatives” assumption, a nested multinomial logit model can be specified. 
Then one recognizes that there are clusters of alternatives of which the derived utilities 
are correlated. Utilities of alternatives from different classes are not correlated. Then 
the problem is to identify the different relevant clusters. 

Let there be L airlines, D airports and A access modes. The alternatives made 
up by the airlines operating from the same airport and the airport can be seen as 
clusters of alternatives: L(d) c L, d e D (see Pels et al., 1998). Likewise, the 
alternatives constituted by the airports and the same access mode can be seen as 

clusters: D(a ) e D, a e A (see Bondzio, 1996). The corresponding probability model 
is: 

P(l.d,a) = P(a) P(dja) P(l\d,a) (1) 
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\fiJJ 


Xexp(r,. + 01nXexpl V 4 + /iln£exp|^ 


,a eA 


(4) 


where Vi is the systematic utility derived from airline /, Vj is the systematic utility 
derived from airport d and V a is the systematic utility derived from access mode a. In 
this model, a passenger chooses an access mode based on characteristics of the access 
mode and the maximum expected utility of using the airports available when using the 
access mode. The passenger chooses an airport based on characteristics of the airport 
and the maximum expected utility of using the airlines available from the airport. In 
other words, the passenger first chooses the access mode, then the departure airport 
and then the airline. Alternatively, the passenger chooses the access mode and 
departure airport simultaneously and then chooses the airline: L(d,a ) a L, d,a e DxA 
and in the probability model 0—1. 

Let the systematic utility of using an airline I be given by 

V, = a p p, + a, ln(/, ) + a , ln(s, ) ( 4 5 ) 

where pi is the airfare charged by airline /; a p < 0. f\ is the frequency of service, 
included in logarithmic form, as it is an indication of the “size” of an airline in a market 
to a certain destination; a f > 0. sj is the average number of seats, included in 
logarithmic form, as it is also an indication of the “size” of an airline . Moreover, 
aircraft size can be seen as an indicator of the level of comfort; larger aircraft have 
more amenities. We use the average number of seats as a proxy for aircraft size. To 
account for decreasing marginal utility of comfort, it is in logarithmic form; a s > 0. The 
systematic utility of using an airport d is given by 


4 The **size~ of an airline in an origin-destination market can be represented by Si-fpt. Sj is best 
included in logarithmic from in the utility' function; see Ben-Akiva and Lerman (1987, chapter 9) for 

details. 




( 6 ) 


where (3j is an airport specific constant, d d is the road distance to the airport; fi, < 0. 
The systematic utility of using an access mode a is 

r - = r.+r,p.+r,t.+Kc (7) 

where y a is a mode specific constant, p a is the cost of the access mode, y p < 0. t a is the 
access time to the airport using access mode a, Y , < 0 and c stands for personal 
characteristics (such as group size, pieces of luggage etc.). p< 0<\, When p = 6= 1 
the model reduces to the multinomial logit model. 


3 The 1995 MTC Airline Passenger Survey 

The 1995 Metropolitan Transportation Commission Airline Passenger was conducted 
m August and October 1995 at San Francisco International Airport (SFO), San Jose 
International Airport (SJC), Oakland International Airport (OAK) and Sonoma County 
Airport (STS). Some 21,500 passengers departing from these airports were 
interviewed within 45 minutes to 1 hour before take off; see Table 1 for the 
distribution of respondents over the airports. 


/ Respondents and total enplaned passengers (1995) 

Franker; San JosP’"'^ 

-ftSHSp* mi™. 4,267,071 7,750,857., <500.000 

SiSaSS? largC nUmbCr ° f imerVie ' VS W3S con< ^ ucte ^ S3® *J®» "at Uie r^uesit* oif the " 


In Table 2 the distribution of respondents over the different access modes is given for 
each of the four airports. The majority of the passengers, both business and leisure, use 
a car to get to the airport. The percentage of private cars used by visiting passengers is 
quite high. This can only be the case if some (most) of these passengers are dropped 


off (at the airport). This information is not available; the information that is available is 
the number of people that came into the terminal to see the respondent off. Hence one 
can only expect that more respondents (especially visitors) were dropped off at the 
airport and not accompanied into the terminal. This assumption is reinforced by the 
fact that a visiting business traveler is more likely to use a rental car than a private car, 
while for visiting leisure travelers the reverse holds true. 

Compared to SJC, OAK and STS, passengers at SFO use more often the 
access modes that are alternatives to the car (though the car, whether private or 
rented, is by far the most likely access mode). 


Table 2a Shares of different 

access modes (%), SFO 






residents 


visitors 



business 

leisure total' 

business 

leisure 

total 1 

private car 
rental car 
private scheduled 
public transit 
door 2 door van 
hotel courtesy 
taxi 

limousine 

67 

3 

6 

1 

11 

1 

7 

3 

6i 64 (84) 

2 2 (95) 

9 8 (97) 

2 2 (99) 

15 13 (98) 

3 2 (97) 

5 6 (97) 

2 2 (95) 

14 

40 

7 

1 

13 

7 

12 

5 

31 

29 

7 

2 

15 

7 

6 

3 

24 (68) 
34 (96) 
7(96) 
1(94) 
14 (97) 
7(98) 
8(97) 
4(97) 


‘l V * In brackets the % of respondents using a private car who were not accompanied by someone into 


the terminal to see the respondent off. 




residents 

— 


visitors 



business 

leisure 

total 1 

business 

leisure 

total 1 

private car 

87 

88 

88 (81) 

24 

66 

43 (66) 

rental car 

3 

1 

2(91) 

61 

25 

46 (94) 

private scheduled 

i 

2 

1 (100) 

2 

2 

2(96) 

public transit 

0 

1 

1 (100) 

0 

1 

1 (95) 

door 2 door van 

2 

2 

2(99) 

1 

1 

1 (97) 

hotel courtesy 

0 

0 

0 (100) 

8 

2 

5(98) 

taxi 

5 

5 

5(91) 

4 

2 

3 (97) 

limousine 

2 

1 

1(95) 

1 

1 

1 (81) 


1) see footnote at Table 2a 


Bfhje 2 c Shares of different access modes (% ). OAK 
residents 



business 

leisure 

total' 

business 

private car 

87 

83 

84 (79) 

32 

rental car 

2 

1 

I (96) 

50 

private scheduled 

2 

3 

3(98) 

2 

public transit 

3 

7 

6 (99) 

4 

door 2 door van 

3 

4 

4(94) 

5 

hotel courtesy 

0 

0 

0(100) 

2 

taxi 

2 

1 

1 (88) 

4 

limousine 

1 

0 

1 (100) 

0 

1) sec footnote at Table 2a 


visitors 


leisure 

total 1 

62 

52 (57) 

24 

33 (93) 

3 

3(92) 

4 

4 (90) 

3 

3 (100) 

1 

2 (96) 

2 

3(91) 

0 

0(100) 


Table 2d Shares^ o / different access modes (%), STS 





residents 



visitors 



business 

leisure 

total 1 

business 

leisure 

total 1 

private car 
rental car 
taxi 

limousine 

I \ coo 

83 

8 

4 

4 

I _ _ 

100 

0 

0 

0 

LI 

88 (89) 
8(50) 
3 (100) 
3 (100) 

46 

36 

9 

9 

86 

14 

0 

0 

60 (50) 
28 (100) 
6 (100) 


I ) see comment made under Table 2a 


AJ1 airports can be reached using public transportation, but whether public 
transportation is a likely access mode depends on the city of origin and the airport 
used. SFO, SJC and OAK can be reached by rail and bus from some cities, and only by 
bus from other cities. In the analysis, rail and bus are joined in the access mode public 
transportation; we assume public transportation is available to each passenger. In map 
1 the airports, road system and points of origin for the respondents are given. 


map 1 about here 


4 Estimation Results 


To be able to estimate the model, data on travel times and costs for the different access 
modes are necessary. Using a road map of the San Francisco Bay Area 5 , access times 
using a private car could calculated using the latitude and longitude of the point of 
origin and the airports in the system. Access times for the other modes were estimated 
as. access time for the private car + 15 minutes for taxi, door to door van and rental 


5 Downloadable from vnvw.bts.gov 


car and twice the access time using a private car for public transportation. For hotel 
courtesy the same access time as for the private car was used. As the information on 
whether a respondent using a private car was dropped off or used a (longer term) 
parking lot was incomplete, the cost of using a private car was fixed at the cost of a 24 
hour parking period. It is noted that for some respondents this may be too high while it 
is too low for others. Based on the price information found on different websites of car 
rental companies, the cost of using a rental car was set at $50. For the modes taxi, 
door to door van and public transportation average costs could be found on the web 
for some city-airport pairs. Based on these data, average access costs per mile could be 
calculated. These were $2.50 per mile for a taxi, $1.10 per mile for a door to door van 
and $1 base + SO. 05 per mile for public transportation. Hotel courtesy was assumed 

free of charge. 

The model as specified in equations (l)-(7) was estimated using FIML. The full 
nested structure (with three levels) did not deliver viable results. Moreover, the 
statistically preferred model for the joint access mode-airport choice (using the 
aggregated frequency and number of seats as explanatory variables for the airport 
choice) was a multinomial logit model. Hence the model was restated such that the 
passenger first chooses an access mode-airport combination and then an airline. 

Estimation results for Bay Area residents are presented in Table 3. The 
available access modes are: private car, rental car, door to door van (including private 
scheduled) 6 , public transportation and taxi (including limousine). In Table 3 rental car 
is a dummy variable which takes the value 1 if the respondent has chosen a rental car 
and has used it for other purposes besides driving to the airport. Home is a dummy 
variable which takes on the value 1 if the respondent’s origin was his/her home. As this 
variable has the same values accross all mode-airport combinations, the parameter for 
the mode private car was normalized to 0. To avoid multi-collinearity (with the rental 
car dummy) the parameter for the mode rental car was also fixed at 0. The parameter fJ 
describing the heterogeneity between airlines is made airport specific, 0 < n < 1. 
Airlines are closer substitutes if n is closer to 0. 


6 Private scheduled and door to door van are treated as the same access mode, although preferable they 
should be treated as different access modes. However, for technical reasons and because the average 
costs found on the w eb were in a number of cases given for private scheduled and door to door t an 
together, they were treated as the same. 



ln(frequency) 
In(seats) 
constant SFO 
SJC 
OAK 

access cost 
access time 
rental car 
home car 
d2d' 

Pt 2 

taxi 

Msfo 

Msjc 

Moak 

Log-likelihood 


0.85131 
1.4555 

1.0215 
1.4017 

-0.38181E-01 

-0.88490E-02 

4.6546 

1.6569 
-0.67739 
2.1498 
0.37446 
0.19857 
0.19797 


0.638582 

1.6626 


1.0274 
1.9070 

-0.23268E-01 
-0. 14344E-01 
4.2217 


1.6352 

-0.33338 

1.2405 

0.47049 

0.36100 

0.32423 


0.67999E-01 
0.28511 
reference 
0.16321 
0.91340E-01 
0.44933E-02 
0. 16538E-02 
1.2208 
reference 
0.21016 
0.20788 
0.42649 
0.75418E-01 
0.70909E-01 
0.69882E-01 
-3145.597 
0.43 
1278 


From Table 3 it appears that business travelers are more sensitive to frequency, 
but are less sensitive to access time and access cost than leisure travelers. The latter 
finding seems to contradict the common finding in the literature that business 
passengers are more sensitive to access times than leisure travelers. In the “business 
model“ the alternatives within the clusters (clusters constituted of airlines and the same 
airport-access mode combination) are closer substitutes than in the leisure model. 
Moreover, the alternatives within the clusters not including SFO seem to be closer 
substitutes than the alternatives within the clusters including SFO. When a passenger 
will use a rental car also for other reasons than going to the airport, the rental car is 
more likely to be chosen as the access mode. When leaving from home, business 
travelers are more likely to choose a taxi then leisure travelers would. Public 
transportation is a less likely access mode when leaving home. Given the access times 


(and the maximum expected utilities of the airlines operating from the airports), 

passengers seem to prefer SJC and OAK over SFO. 

Estimations for Bay Area visitors are presented in Table 4. The available access 
modes are: rental car, door to door van, public transportation, taxi and hotel courtesy. 
For the leisure travelers, the nested structure was rejected: the //’ s were larger than 1 
and therefore theoretically not valid. Hence for the visiting leisure travelers a 
multinomial logit model is preferred. Models including both the access time and access 
cost led to theoretically invalid results: the sign for the access cost took on the wrong 
value. Hence the estimation results for models with only the access time parameter are 

presented. 


Table 4 

irairalarc T.dSUre t TSVCl GTS 


Parameter 

Parameter 

Estimate 

Standard Error 

ln(ffequency) 

0.83488 

0.93899E-01 

In(seats) 

1.2276 

0.46122 

constant SFO 


reference 

SJC 

0.77813 


OAK 

0.73498 


access time 

-0.16871E-01 0.19857E-02 

hotel hotel 1 


reference 

rent 2 

0.86428 

0.15405 

d2d 3 

-0.61566 

0.27081 

pt 3 

0.35715 

0.44644 

taxi 

1.6708 

0.18228 

MSFO 

0.29157 

0.81419E-01 

f*SJC 

0.13424 

0.70440E-01 

fJOAK 

0.13363 

0.71660E-01 

Log-likelihood 


-2049.64 

p 2 


0.42 

observations 


813 


Parameter Standard Error 

Estimate 

L2694 0.98588E-01 

1 .9627 0.40400 

reference 

1.4608 0.18818 

0.88862 0.13066 

-0.46228E-01 0.276 16E-02 

reference 

1.3923 0.18354 

1.3169 0.26878 

0.65484 0.32571 

0.50547 0.14175 


-1579.871 

0.44 

656 


1 ) hotel courtesy 

2) rental car 

3) door to door van 

4) public transportation 


The parameters for the frequency and seats in the business model do not differ that 
much from the business model for the residents: the estimates fall within each other’s 
95% confidence interval. Like in the model for the residents, the alternatives within the 
clusters not including SFO seem to be closer substitutes than the alternatives within the 


clusters including SFO. For the leisure travelers, a multinomial logit model is preferred, 
in which there are no clusters and no perfect substitutes. Because of the different 
model structures, the parameters are difficult to compare. 


5 Conclusion 

In this paper discrete choice models describing the access mode-airport-airline choice 
were estimated. In a simplified model describing the access mode-aiport choice the 
nested structure first airport, then airline, which Bondzio ( 1996 ) found to be the 
preferred model for business passengers in Germany, was rejected in favour of a 
multinomial logit model. Hence the model describing the access mode-airport-airline 
choice has two levels. First the access mode and airport are chosen simultaneously, 
based on access mode and airport characteristics and the maximum expected utility 
from the airlines available from each access mode-airport combination. Next, the 
airline is chosen. This structure was statistically preferable to the multinomial logit 
model for both resident business and leisure travelers. For resident passengers (both 
business and leisure), access times and access costs were significant in the access 
mode-airport choice. For visiting passengers (both leisure and business) on the other 
hand, models with the access time were preferred. 

An interesting finding is that the alternatives (airlines) available from the 
clusters including Oakland International Airport or San Jose International Airport are 
closer substitutes than the alternatives available from San Francisco International 
Airport. This may be due to the fact that, in general, there are more airlines available to 
a given destination than from the other three airports. 

The following research agenda follows from this paper. First and foremost, 
more research has to be done to be able to derive more reliable access times and costs. 
Second, airfares should be included in the analysis. 
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CVCTPMS TFCHNOLOGY 


By Michael T. McNemey 
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INTRODUCTION 

The premise of this paper is that the antiquated methods of managing airport 
pavements and facilities must be discarded and that new, innovative methods o 
integrating information between departments could be implemented to more effectively 
£23? the airport as a system These better methods will result m both cost savings tftom 
better management, as well as in operational savings to the users of the airports. These 
methods will also provide airport managers with the tools to better plan and I matwge the 
facilities with respect to the true cost of ownership. Geographical Inf ° r ^ 10 " 
and precise satellite positioning systems are the integrating technology to accomplish this 

task. 

This paper also recommends that the 1970s Pavement Condition Index method 
adopted bv the Federal Aviation Administration for airport pavement manage merit mot be 
used for airports with significant commercial service. GIS provides a ^ be «ermetho 
geographically track distresses and other data, and can provide much better too s for 
evaluating and predicting pavement performance. This paper also recommends 
precise positioning be used with differential Global Positioning System (D-GPS) to 
collect the locations of several pavement attributes for spatial analyses 

Finally this paper describes an ideal airport pavement management system and an 
Enhanced Pavement Management System (EPMS) that factors into maintenance 
strategies the true costs associated with user delays for various sections of pavement. 

WHAT IS GIS? 

Geographical Information Systems are computer systems that provide 
functionality to collect, manage, display and analyze geospatially-referenced data and its 
related attribute data. Computer-aided-Drafting (CAD) provides graphical drawmgs of 
objects in 2 or 3 dimensional reference space. CAD can also be augmented in what is 
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McNerney, M. T., The Use of Geographical Information Systems at U S Airports ” 
Proceedings, 1994 Annual Conference of the Urban & Regional Information Systems 
Association, August 1994, copy available at http./www.utexas.edu/research/ctr/aviation. 
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IDEAL AIRPORT PAVEMENT MANAGEMENT SYSTEM 

The ideal pavement management 
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located in the pa“ mTn^Sen. co™TT a " d ^ «* ^graphically 

much faster by comnar ne Z n,^ T ’ ,h<! annual upda,e “■> •* accomplished 
thousands of patch^^w^, “ *° IT' •*** condi,io " s ^ one of Uk 

moved; what is important on this ; n , n i^,- VI0US l ocated by DGPS, it probably has not 
inspection with automatic location byDGPS “ P erf ° rmin ® AJso .an 

chance formers tta a manual system' SZZZSZSZZ* “ ^ “ d haS 

management with the cons!Lrationof the'acm'l !^i° S enhance idcal pavement 
with delays caused bv ^„wav a „d am0Ura ofuser «* associated 

engineers do not have a tool ^measure the'amual 0 ai T>° » Pavement 

pavement with respect to operational priority 1 ”' S SeC1 '° n °f 

engineering personnel usually use the test nf i m „L, U , [y ' th mamtenance and 
measured by how loud the ODerations H„„ a „ importance of a pavement section as best 

it for a while In fact the oner t' P men 0r alr ine s scream when he asks to close 

f d vTedu,mrv e in„: 

wasjcnown that the wind patterns 


PERCENT GIS USE AT RESPONDING 

AIRPORTS 



PLANNED USE WITHIN 
36 MONTHS 19% 


Figure 1. Percent of GIS use at Airports Responding to Survey 

The most common scenario of Airport GIS implementation is a ang^desto^ 
system purchased for a single application^ ts common because Jik ly 

were available for the ^ 

^pai^ents^ant^^o'add orirCT^pplicarionsm A^iratalled system. Usually, ^hesejtre 
. . j i fr 0 A en to a system not designed for the necessary expansion an 
at o ac^loLS the new applications TOsis no, necessarily 
and the author proposes that an Airport GIS be designed from the beg nn ing as an 
integrated aitpoit information system, not merely as a tool for a specific applicat 

INTEGRATED AIRPORT GIS 

Most accountants look at GIS and determine a cost-benefit analysts must I be made 
in order to justify the high cost of implementation. However, when only one specit 
application is intended, the cost of implementing a. new sy^em from saatc i seem 
to justify simply on projected savings in budgetary dollars In these types oi u* 
cost-benefit comparisons' only applications that feet the ^XlLr^wevHhe.me 
space tolntegrme data from many different sources Several case 

Ssl^^stf SpalitL have c^ e^es 

resulted from the rapid solution to a crisis problem used GIS tectrno gy, 


even' considered^w^ ° r efl ! Ciemly 0fte " i( is * P™N«» ** was never 

even considered when the GIS was designed. It is hard to capture the value of the Ois 

problem-solving potential and value gained from having readily accessible data from a 

traditional cost-benefit analysis. Many people have reported that 80 percent of the cost of 

GIS implementation is not the hardware, software or training, but the capture of the dlta 

n an unconventional cost benefit analysis, one should also consider the benefit gained bv 

capturing useful data that otherwise would be lost. C ™ 8 d by 

An Integrated Airport GIS should be designed from the beginning to be a frill 
service information system that shares data over networked computers for lltiole 
applicanons and multiple users Each department is responsible tor the accuracy and 

with the "middle of thl" ' he COncept of a " inle g™ed airport GIS is shown 

th the middle of the figure indicating some of the assets and their geograohical 
boundaries that are shared between departments geographical 


i:: 2 : 
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Figure 2. Concept of an Integrated Airport GIS 


Examples of potential data sharing between different departments within an 
mrport are numerous and this paper will concentrate on the pavement management and 
infrastructure management improvements that can made using an integrated GIS. As 
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Summary 

L picture and affect the mode split for medium distance transport wtthtn Europe, 
system to provide answers to the policy questions p y choices The 

£vl e pm^ 

sHHEss sss =s 

tool 


1. Introduction 

a new airport is needed 

Another large transport infrastructure 

The government recently the may follow. The 

gotemSs currency fn search of private investors m onto the 

new infrastructure. These Policy- 

CSTS.U -ode affect each of the others. Thts is 


STSx ZS335S35SS 

SHr= = vaa srs asas si 

Hpwa , T hese . are two examples of how airports are looking into the future and are 
developing airport-wide information systems that allow infrastructure and facility 
management and have geospatial analysis capability. There may be other airports that are 
ma?or rhfn" 8 ,S ? h ° SOphy as wel1 Dallas/Worth International Airport has made a 

Information P ° 5 “ i0n “ d a Chief 

AAAE plans to make the Airport GIS Workshop an annual event 

workshop were so enthused about Airport GIS that it was decidedlhatTCort rfl 

airports'” ° W ° Ul<i b ' f0rme<1 to help P romole the implementation of GIS at 

e tatM ! n C ° mparison , t0 state highway departments and municipalities in the United 

be th JiMST* 3 la 't S,a " in G,S “Oology One of the reasons for 

and airline oversight of budgets. However, state highways departments and 
many municipalities typically report substantial savings in man/ GIS applications 
including pavement and infrastructure management. It Is only a matter of £ and 
education until airports begin to implement GIS technology in a big way. 


due to competition as well as complementarity between modes. It is important to 
consider these interactions when developing new transport policy and planning too 

The 1LCM was developed in response to policy questions about the future of air 
Netherlands. 1. is based on several 

blocks for a comprehensive system These sub-model: s ^ 

"airTumchi:. mafn mod" L mode. 

route and main mode choice models have recently been updated and cahbrat 

The current ILCM is the resul, of 
examples of possible applications of the system. 

2. Structure 


2.1 ILCM behavioural assumptions 


Before a traveller undertakes a long distance trip, he or she makesa ° f <^°^ y 

The ILCM assumes that a decision chain, illustrated in Figur , 

represent these choices Each decision in the chain ,s represented in the ILCM by a 

choice model. 

. The first choice a potential traveller makes is whether to make the trip or not. This 
is represented by a trip frequency model in the ILCM. 

. Next, he or she decides either to fly or use another mode, such as car, train or coach 
This is dealt with in the main mode choice model 

Tfa traveller dec j d es to fly he can often choose either a direct flight or a route that 
' If a traveller deades y^ between different departure airports 

choice model. 

is represented in the access mode choice model. 

i thm n CM all these dimensions of the choice process are combined in a coherent 
manner. A change in the ftequency of 

"ce of another departure airport, 


Figure 1: Decision chain for long distance travel 



In order to model the choices of travellers potentially making use of Schiphol Airport 
the ILCM includes a market area that extends beyond the borders of the Netherlands to 
include Belgium and parts of western Germany. Brussels and Dusseldorf airports are 
likewise included as airports which compete for travellers with origins and/or 
destinations in the Netherlands. 


2.2 The theory behind the ILCM 

The structure of the ILCM is based on the fact that a traveller has to make a series of 
decisions before he or she actually makes a long distance trip. These decisions are not 
independent The ELCM is a combination of models such that the choice at a lower level 
will influence the choices at higher levels. This is modelled by a nested or tree logit 

structure The theory behind this type of modelling is described in Ben-Akiva and 
Lerman (1985). 


The basic assumption of multinomial logit models is that people choose the option, for 
example the access mode, that gives them maximum utility. For each available access 
mode, a utility function is determined. Utility functions are assumed to be of the form 

U lcce ”(i) = a + p*Cost + 8*Time + e*Age + <f>*Sex + ri*Travel Purpose + 

The probability of choosing alternative i in Logit modelling can be written as. 

P(i) = Exp(U* cce “(i)) / 1, Exp(U* cce ”(j)) 

where U(i) is the utility function of alternative i and summation Xj is over all alternatives 


The person and travel characteristics which are to be included in the utility function are 




In the nested model structure (shown in Figure 1), each choice lower down the ’tree' is 
JZ 'choice above it. The attractiveness of the alternatives for that choree 

also affects the choice that will be made above it. 

The levels in the tree structure influence each other. Improvement of public tramport 
I«e to regional airports, for instance, not only implies that more people wh . rflready 
travel via ^regional airport will choose public transport as an access mode (direa 
effect! Also the number of travellers via regional airports will increase (first order 
£5 andto alesser extent the number of air traveUers overall wtll go up (second 

order effect). 

This interaction between the choice levels is included in the model structure through so- 
SlU Sums The logsum is a measure of the overall attractiveness of afl altentatrve 
?Sven level of the .fee structure and is computed as the logarithm of the sum of the 

exponential utilities: 


Log(X; Exp(U(i))). 

In the route choice model, logsums are included from the access mode choice model for 
Lch airport Thus, the utility function for, for instance, travel via Rotterdam arrport, 

described as: 

U™"(Rotterdam) = a + 3‘Log® Exp(U““”(i))) + 8*Time + e'Cost + 

where Z is over all access modes and U“"(i) is the utility of travelling to Rotterdam 
‘ j e access mo de i Thus, if public transport access to Rotterdam airport is 
increases for .public -sport.^mly the logsum for access 
to Rotterdam goes up, which increases the value of IT (Rotterdam) 

The interaction between the main mode choice model and the air route choice model is 
“am ofTn .S same way Logsums are used for tmvel via all airports and using all 

available air routes, giving a utility function for air travel. 

U^-fAir) - a + P*Log(Z, Exp(ir"(i))) + 6*Time + e'Cost + 

ST 

throueh LP“ e (via London) for all departure airports and all final destinat o 
pmlt exampfe where public transport access to Rotterdam airport ,s improved, 
LT^fRotterdam) increases and thus U (Air) also goes up. 

The final interaction is that between the total number of trips and overall attractiveness 
of all main modes The choice between travelling or not travelling is at this phase of the 
“ot made^hrough logit modelling The current ILCM models frequency by use 
of a fixed elasticity-based model that includes an elasticity for generalised 


where X, is over all main modes, U"“ m (i) is the utility of main mode i and e is the main 
mode choice model cost coefficient (e < 0) Improved overall accessibility (eg 
through the introduction of high speed rail, more frequent flights etc ) means that the 
generalised cost of travel decreases since e < 0. The elasticities therefore have the same 
sign as the cost coefficient to assure that a higher attractiveness of travel means that the 
number of trips increases. An elasticity value of, say, -0 3 means that if the generalised 
costs increase by 10 percent, the number of trips decreases by 3 percent. Another 
element of the frequency model is growth based on economic variables 

Recalling the example of improving access to Rotterdam Airport, this would decrease 
fS a A ,S ? d costs . th f ou S h Wgher values of U acc ~(Access), ^(Rotterdam) and 
1/ (Air), respectively. It is important to realise that the influence of a change at a 
certain level of the decision chain has the largest influence on the choice made at that 
level. The effect on higher level choices decreases with each step higher in the chain 
Ihus, improvement of public transport access to Rotterdam airport has the largest effect 
on access mode choice to Rotterdam airport, a smaller but usually measurable effect on 
the number of trips via Rotterdam airport, an even smaller effect on the number of air 

trips overall. The least amount of effect will be on the number of long distance trips 
made by all modes. 

The models were estimated separately starting at the bottom of the tree (see Figure 1) 
with the access models. The process of finding the optimal set of parameters is carried 
ou using HCGs estimation package ALOGIT Various data sources were used for this 
estimation. These are described in later sections of this paper. 

2.3 Description of the models 


Access mode choice models 

Th l a "^ t CC L eSS L m ° de Ch ° ice mode,s were estimated based the actual choice observed 
in the 1991 Schiphol survey data. For the estimation of access mode choice models for 

ravel to the airport, nine different segments were distinguished, each having their own 
typical travel behaviour. Five categories were developed for ‘residents’ (those living in 
the hinterland of Schiphol) and four for non-residents: 


Hjnterlgud residents (Benelux and wesj of 
Germany]^ 

Business (trips longer than 2 days) 

Short Business 
Vacation 
Other Purposes 
Charter 


Other travellers from Eurone/ICA • 

Business (trips longer than 2 days) 
Short Business 
Vacation 
Other Purposes 


For each of these segments, separate access mode choice models were estimated. In the 
access mode choice models, four mode alternatives were included. They differ bv 
residents and non-residents: 3 


Residents: 

Car Drop-off (car passenger) 

Car Parked (car driver) 

Taxi 

Public Transport/high speed rail 1 


Nnn Residents: 

Car Drop-off 
Rental Car 
Taxi 

Public Transport/high speed rail* 


• airport access by high-speed rail (HSR) is only possible for specific airports when main 
mode choice is air. 

The most important variables in the choice between modes are usually travel cost and 
travel time All costs in these models are based on distance except for parking, which 
bated on duration of stay at the destination. The costs of a rental car are not included 
since it is assumed that the car will mainly be used for trips other than to and from the 
airport. The main explanatory variables are: 

• The number of flights a traveller has made during the previous months has a 
negative influence on the choice of the car passenger alternative and a positive 
influence on the taxi and car driver alternatives. 

. Flying 10 cm intercontinental destination or staying away a large number of days has 
a negative influence on the choice fot train. Too many bags to catty ought be the 
underlying reason. For the choice of car drop-off, this influence is positive 

. Women are less likely to use a car and, for the 'short' market segments, mote likely 
to be dropped-off at the airport than men. 

• There is a strong dependence between age and the use of taxi, the older the traveller, 
the momlikely that he or she will travel to the airport by tax, This effect is especially 
significant for the non-business segments People over 50 are relatively often take 
the airport People under 30 are more likely to use train and less likely to use car 

. Scandinavian visitors use tax, relatively often. Visitors from the United 

however, are more likely to use train. Taxi is more likely to be used by business 

travellers. 

The values of travel time inferred from the estimated model are quite high for both 
business and non-business travellers This result is typical for airport access models^ 
since the cost of the access trip is quite small compared to the potential cost of being 

late for the flight 

Air route choice models 

This model assumes that the destination airport is fixed and predicts *e choice i of jut 
route to that destination, including the choice of departure airport and possibly a transfer 
atoort Because there was no data available in the Netherlands to estimate such model 
a'Ttated preference suivey was carried out in 1992 a, Amster ^ Ein ho e^ami 
Brussels aimorts The survey provided data to estimate models of the choice ot 
departure airport and air route (direct vs transfer) as a function of ^ frequency 
travel time access time, etc In the SP route choice data, respondents often had the 
trsvsxiiintr fmrw nurture a.mort or switching to an alternative 


airport to take advantage of a better or cheaper flight 
are described in some detail in Bradley ( 1 994). 


The SP experiment and analysis 


Although we expect the SP data to give the best estimates of the relative importance of 
the variables (e g. fare versus, frequency), SP and RP data typically show different 
_verail sensitivities (the scale of the coefficients), as well as different residual constants 

choTce'data' ° rC n6CeSSary l ° Ca,ibrate the models as much as Possible to RP route 


The access mode choice models are linked to the route choice models by a logsum 
Iccet modes ,S C ° mp ° Site Uti,ity of access t0 a S iven airport across III available 


Air route choice models were estimated for seven different market segments Both 
business and non-business segments are split into “short” (major nearby destinations 
such as Pans, Frankfurt, London, Manchester and Copenhagen), the rest of Europe and 
intercontinental (ICA). Charter trips form the seventh segment. P 

The main variables in the model are 

• Fare: A linear coefficient per guilder, highly significant in all the models The 
coefficient tends to decrease with journey distance, but is always 3 to 4 times as high 
for non-busmess as for business The charter coefficient is even higher still when 
compared to the non-business Europe coefficient. 

Frequency: The logarithm of the frequency per week. For transfer routes, the lowest 
frequency of the two flights is used. The effect is strongest for the shortest routes, 
and stronger for business than non-business - particularly relative to fare. 

Journey time. The in-flight time plus 3 times the transfer wait time. Because there 
was not enough variation between flight times in the SP data to estimate a significant 
effect in most of the segments, the ratio of 1 to 3 was determined from the segments 
w ere an effect could be estimated (i.e., the transfer wait time is perceived to be 3 
times as onerous as in-flight time). This is also similar to the ratio often estimated for 
wait time relative to in-vehicle time in other modes. For the short and charter flights 

no effect could be estimated. For the other segments, journey time is more importani 
for business than for non-business. F 


Transfer dummy: Transfer routes are significantly less preferred than direct ones 
even after accounting for the m-flight and wait time differences. The effect is only 
slightly higher for business than for non-business. 

• Airport constants: Since we are using SP data from a choice-based sample the 
constants will need to be recalibrated, so the results here are not critical The 
constants for the various airports relative to Schiphol are not significant in most 
cases, and do not show any marked trend across the segments. 

• /fcceu model logs, ms: For application, all logsum coefficients should be in the 
theoretically valid range of 0 to 1 0 For some segments, the logsum coefficient had 
to be constrained to 1 



Our survey sample contains 985 observed choices of airports and air routes. Using 
those choices, an RP model was estimated of the choice between a direct or transfer 
route from either Amsterdam, Eindhoven or Brussels airport. In addition, information 
on passenger volumes at the different airports within the Hinterland was used to ensure 
a realistic distribution of passengers among these airports. This information was 
provided by DGCA and the CBS report ‘Statistiek van de Luchtvaari' (1994). 

The airport/air route models were adjusted at several levels prior to implementation. The 
models for the Business Short and Non-business Short segments do not have 
coefficients for journey time or transfer dummy. No observations in these segments 
transferred during their trips by air, which is to be expected, and so no transfer dummy 
could be estimated. While an effort was made to estimate journey time coefficients tor 
these segments, the results were not significant. It is desirable to include journey time 
and a transfer dummy in these models so that future policy and network changes have an 
effect on air travel in these segments. Therefore, in the ILCM application, the values of 
time estimated in the Business Europe and Non-business Europe segment models were 
used together with the fare coefficients in the Business Short and Non-business Short 
segments to estimate journey time coefficients. Similarly, the "values" of transfers m the 
Europe segments were used to estimate transfer dummies for the Short segments. 


Main mode choice models 

In 1995 HCG investigated a source of information called the European Travel Monitor 
(ETM). The ETM is a collection of different surveys across Europe and includes trip- 
level information across purposes, travel modes and destinations. Because o 
inconsistencies between these surveys and the very high cost of the data HC an 
DGCA obtained only the data concerning long-distance trips made by residents of the 
Netherlands in 1994 In theory the ETM files obtained by HCG include a representative 
sample of these trips Because of serious interpretation problems it was not possible to 
determine the proper weighting of the records However, there were enoug 
unweighted observations to proceed with estimating mam mode choice models. 

As described earlier, the access models are linked to the route choice models and the 
route choice models are linked to the main mode choice models. The link from the 
route choice models to the main mode choice models consists of a logsum term tor the 

airport/air route choice 


Separate main mode choice models were estimated for four market segments: 

. Business Short: business trips to London, Paris, and nearby portions of Germany 

• Business Europe: business trips to the rest of Europe _ 

• Non-business Short non-business trips to London, Paris and nearby portions o 
Germany 

• Non-business Europe: non-business trips to the rest of Europe 

These are the same market segments for which airport/air route choice models were 
estimated, with the exception that no models were estimated for business or non- 
business travel to intercontinental destinations The reason for this is that travellers to 
these destinations are assumed to have no main mode choice: they must travel by air. 



Four main mode alternatives are offered: 

• air or HSR (highly competitive, high quality connections - see section 2 4) 

• train (low comfort level) ’ 

• car 

• coach 

l™r n K S h3d t0 bC m3de t0 incor P° rate the attractiveness of charter flights 
nto the models, because it is not clear when the air alternative is charter for a given 

PortugaUnd r C ° rdm | t0 6 SChipho1 SUrV6y ’ the main charter donations are Spain, 
, 8 d Greece. For estimation purposes it was assumed that all non-business trios 

oefficfen tSTZ U " der ,hC f ° Ute C " 0i “ A “P-“m 

° r 7 ent , for cbarter was necessar y to deal with the fact that the charter and scheduled 
air route choice logsums are of different orders of magnitude. 

Almost all of the important destinations in Europe for trips from the Netherlands have 
antiLd haraCtens " cs thal are determining factors for mode choice. Because the UK is 

^e exp™fd f‘ riPS T m des,ina,io " s ““ “ * main mode than 

pa^^arT™« of hoi H, f “ FnU1Ce is 30 ira P or,ant destination for 

t^ar as ™ri 1“ r ’ S “ Ch “ Can ”’ ,n « This is refl “ ,ed * <he dominant use of 
ftance I™ « th * "" por,am for ve, > distance trips (to southern 
ce, for example) than might be expected. Non-business trips to Switzerland and 
Austria are clustered in the winter, which is to be expected. Ag L 

are made by car than would be expected on the basis of distance. It may be that because 
wmter destinations tend to be far from airports and that a high number of TocdTak 

™ car ^ reqU,red ^ SP ° m equi P ment bein S carri ed), many travellers choose to 


The main variables in the main mode models are: 

• between OO^nd l 0 T p®° retlCa f y for a PP ,icati °n the logsum coefficient should be in 
between 0 0 and 1.0 For non-business the coefficient is lower than for business. 

• Coy/; A linear coefficient per guilder. Highly significant for non-business purposes. 

• Travel- and wait time: For non-business short the wait time coefficient is 2 5 times 

10 0 for buTr 0 F ,ent K F ° r l0nSer diStanC6S this rati ° is 6 3 for non ‘business and 
10.0 for business. For business short the ratio is set to 3.0 because it was not 

possible to estimate a separate wait time coefficient. 

• Duration variables: For longer trips car is more likely to be taken, because of 

T‘ P destinat,ons For business trips shorter than six days, air is more likely to be 
chosen l Bus is less attractive for business trips shorter than three days and holidays 

Sr ^7^ his has t0 d0 with the — a - d -K 

• tZ°:\ Car iS m0re ll r el V° be taken in summer For non ~business air is less likely 
to be taken in summer for European destinations and bus less likely in the winter. 

• Age: As expected younger and older people tend to use more public transport than 


L(m , Jisla „ce : For non-business Europe shorter rhan 750 km car is ™re This 

are people travelling from the southern Netherlands. For non-busmess 
less likely above 750 km. 

The tew number of business observations 

and cost coefficients for the business segments, but these still provide W 
of time 



Calibration of the model system 

The Schiphol Survey is used as the main source 

contains some 100 000 interviews per year “ongstaU pas^ g ^ 

Schiphol, including transfer and charter passe g TLCM directly to provide a 

'rips Therefore, the ILCM model system 
creates a synthetic database based on the Schiphol Survey. 

irrssrrr,; 7JXST- 2 

represents lto : trips I °w°v^tior^s“e Xerted between Gouda and 
MarLdL dep^rting horn Schiphol. and the mode, ^ ^ Vom 

rail. The redistribution of these remaining unobserved taps is also 
probabilities from the ILCM models. 

Problems with the ETM 

expanded observations. In add., ion, lack of . "^““'u u ^tra calibration of the 

“rr *, « ^ ™, — — <«> 

Institut fur Wirtschafstsforschung); 

2. Vakantie van Nederlanders 1996 ( CB ^ 

3 Buitenlandse toeristen in Nederland 1993 1994 (CBS) 


The calibration data sources show that residents of the Netherlands and residents of 
other countries do not have identical main mode choice behaviour. Because we use the 
same main mode models for residents and non-residents, it was necessary to introduce 

an e^ctra penalty for all non-Hinterland production zones in Europe (except in the case of 
UK and Ireland). 

During calibration it appeared that the main mode models for business purposes, when 
compared to the non-business models, had unexpectedly high train and/or coach shares 
for Switzerland/ Austria, Spain, Portugal and Italy, which needed to be corrected. 


Table 2: Main Mode Choice final calibrated model 


Destination 

air 

car 

train 

coach 

total 

Germany 

16.2% 

66.6% 

7.7% 

9.4% 

100.00% 

UK 

45.0% 

35.3% 

8.6% 

11.2% 

100.00% 

Ireland 

82.6% 

13.7% 

1.7% 

2.0% 

100.00% 

France 

10.2% 

63.8% 

9.5% 

16.4% 

100.00% 

Denmark 

54.2% 

39.2% 

1.9% 

4.6% 

100.00% 

Sweden/Norw. 

64.3% 

22.9% 

5.0% 

7.8% 

100.00% 

Finland/Ice. 

72.6% 

21.4% 

0.4% 

5.5% 

100.00% 

Switz/Austr. 

20.8% 

[57.6% 

6.0% 

15.6% 

100.00% 

Spain 

53.4% 

22.5% 

3.2% 

21.0% 

100.00% 

Portugal 

83.1% 

8.3% 

0.8% 

7.8% 

100.00% 

Italy 

37.4% 

36.6% 

10.0% 

16.0% 

100.00% 

Greece 

86 0% 

6.0% 

5.9% 

2.1% 

100.00% 

SE Europe 

72.8% 

17.0% 

3.3% 

6.9% 

100.00% 

East Europe 

36.7% • 

45.8% 

5.5% 

12.0% 

100.00% 

ICA 

100.0% l 

3 0% 1 

0.0% l 

0.0% 

100.00% 

total 

46.3% : 

37.0% : 

5.8% 

10.9% 

100.00% 


In particular, the mode shares for the destinations Denmark, Switzerland/Austria, 
Portugal and Greece are quite different in the calibrated results. 

Germany: The targets from the available data sources could not be used directly 
because a part of Germany is Hinterland and can not be seen as a destination. 

Fraiice: According to the two CBS data sources, residents of France travelling to the 
Netherlands have a significantly different mode split from residents of the Netherlands 
travelling to France In particular, the air mode has a much higher share among French 
than among Dutch residents. 

Scandinavia: The uncalibrated models did not adequately reflect the very high air share 
tor these ongins/destinations which appears in all three calibration data sources. 
Switzerland Austria: The uncalibrated models underestimated the air share to these 
destinations, largely because the ETM sample included a large number of winter holiday 
travellers to these countries going by car. This was not a good representation of non- 
Dutch residents from this zone travelling to the Netherlands. 

Italy: The high mode share of train and coach was caused by trips from non-Dutch 
Hinterland origins, i.e. Belgium and Western part of Germany. 


Trip frequency models 

The market growth models in the ILCM are based on general economic indicators 
changed in the level of service (defined as the sum of the utilities of the mam mode 
model) and an exogenous trend. Four market segments are defined. 

• business direct and negative transfer 

• non-business direct and negative transfer 

• business positive transfer 

• non-business positive transfer 


The market growth model is multiplicative and consists of the following factors: 

_ v (new logsum - base logsum) \ elasticity 

• change in generalised costs: growth factor -(e ' 

. income growth: (for non-business) expressed as an index, based on the input GDP 
growth over the base year for the given scenario; 

. trade growth: (for business) expressed as an average index for the production and 
attraction side of the journey 


• exogenous trend: expressed as an index 

The elasticity for generalised costs and trade growth can easily be changed with <he “«r 
interface. The delult generalised cost elasticity is set to 0.1 for non-bus,n«s and 0^ for 
business These values are based on experience with other models develop y 
but sensitivity tests of the ILCM were used to determine them. 

In the current version of the ILCM, the positive transfer market thelLoJ 

combined HST/air routes. Positive transfer passengers are not P erm ^ 7 th & 
to choose transfer airports other than Schiphol, or to travel by modes other than air. 
One of the results of this structure is that, given the current market g™vt 
change in air level of service can result in extreme changes in the size of the positive 
transfer market. For this reason we have not included generalised cost in t e posi iv 
transfer market growth calculations. 

The business elasticity with respect to trade was estimated to be approximately 0 8 

The DGCA provided income elasticities for various time periods based on a ^standard 
Euro 1 scenario' The income elasticities are not applied exactly as they appear m Tab e 
3 A single income elasticity value is used. This single elasttcty ts calculated as follows. 

1 an income elasticity is calculated for each year between 1990 and 2030 by 
interpolation based on the original values shown in Table 3, 

2 the ILCM base year is 1994 and the new ILCM forecast year is 2020; a single 
incomeelastfcity for the period 1994-2020 is calculated by averaging the 
interpolated values across the period 1994-2020. 


Table 3: Income elasticities for Euro 1 scenario 



1990 

2015 

2030 

Eur- Eur 

1.35 

0.9 

0.7 

Eur- ICA 

2.5 

1.35 

1.1 


The average income elasticity for 1994-2020 that is applied in the ILCM is 1.04 for 
intra-European travel and 1.71 for Europe-ICA travel. This elasticity is applied to the 
total income growth over the entire forecast period. 

2.4 High-speed rail in the ILCM 

High-speed rail (HSR) has an impact on the travel choice on two levels: as an access 
mode and as a main mode. As an access mode, HSR is treated as a fast train. 
Introducing HSR as an alternative means that the access by train to relevant airports 
improves HSR can be used as an access mode from specific zones to four airports in the 
ILCM Schiphol, Brussels, Dusseldorf and Antwerp. As a main mode, HSR is included 
as a separately defined, high quality travel alternative. 

During the course of ILCM development, there was much discussion by HCG and 
DGCA about exactly how high speed rail should be incorporated in the model system. 
Evidence from other studies indicates that there is much stronger competition between 
HSR and air travel than between HSR and any other mode 2 . In addition, several studies 
have incorporated the idea of ‘air-rail integration’. This integration entails a single-ticket 
trip made by a combination of HSR and air with a ‘seamless’ transfer at a HSR station 
located at an airport. ‘Integration’ means that the traveller experiences no difference in 
service level (reservations, baggage handling, etc.) between the HSR portion of the trip 
and the air portion. In other words, the HSR segment of the trip is the same as the 
segment travelled by airplane, except that the HSR travels on the surface. The HSR 
travel time is also comparable to air travel time for many destinations when considering 
the high speed together with shortened access/egress time. 


The ILCM includes HSR as a main mode by considering HSR routes to be alternative 
“air” routes This means that HSR is treated as an extension of the air mode. No 
explicit choice between HSR and other modes takes place in the main mode models. 
Instead, the determination of whether a trip is made by HSR depends on the route 
choice. 

Three types of HSR connections are incorporated in the ILCM. 

• a trip made with a direct HSR route without any transfer 

• a trip made by HSR with a transfer from one train to another (longer distance) 

• a trip made using a combination of HSR and air segments. 

The origin and destination of a given trip determine the availability of HSR as a route 
alternative. For example, from Amsterdam to Paris, HSR may be an attractive 
alternative. A person making a trip from Amsterdam to New York could take HSR to 
Paris and fly from there to New York. It is unlikely, however, that someone would take 
HSR to Paris and then fly to Marseilles In the current version of the ILCM, HSR may 
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be used as .he main mode for trips with destinations in 

HSR and AIR is only available for intercontinental trips. For each 

HST or HST/Air alternative route is modelled. 

rucR ; n to the airoort/air route choice model entails not only the use 
of a 'file'of HSR routes but also the definition of itocludlngTS' HSR 

onre c H o“.he ( destinatfon. South, East 

or North, one HSR station is selected 

Positive transfer trips, which have ori*ns - ."e! 

transfer a, Schiphol may u* “jjg 4 , ^ffor p 0 £ive transfer trips is determined by 
the choice between air routes and HSR P we ll as new air 

the route choice models While the tnttoduction of new .HSR room. ^ ^ ^ 
routes, could change the transfer locatio h P^ ^ nQt model this The 

^"o^UtXSons is no, 

model, based on 

economic changes, and route choice models 

In the ILCM, positive ^“sctophoh^ also for direct HSR 
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complex air and HSR networks and may be removed m future 
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choice model. 


3.0 The ILCM in detail 


3.1 Market definitions 

The main area of interest for Dutch policy makersjs, of “^"^rts “of 
Rouerd^^indl^en^an^Maast^^^foTO the conte^ m 

Three different areas were identified for the model system: 

. 28 zones in rite which , is the oT U 1SZ Te 

Antwerp and Dusseldorf 


-. zones in the Rest of Europe. This is the area that can be reached from the 
hinterland by air and by the competing land modes. The full model structure applies 
here Important European airports such as London, Paris and Frankfurt are not 

considered as possible departure airports, but are taken into account as possible 
transfer airports en route. F 


15 zones in the Rest of the World. These destinations can only be reached by air 
from the hinterland, and thus the main mode choice model is not relevant for these 
areas The choice of air route is more often an important issue for intercontinental 
travel One can often reach these destinations either via the main European airports 
or via other key hubs such as New York or Singapore. 

3.2 Travel included in the ILCM 

Travel between the origin zones in the hinterland and the destination zones outside the 
hin er and is represented in the ILCM, along with travel from origins outside the 
hinterland to destinations within Shorter trips with both origin and destination within 
the hinterland are excluded - these trips generate very little air travel. Some trips with 
both origin and destination outside the hinterland can be important for the hub airports 

aimnn^rf 6 ? aCC ° um f ° r a substantia l fraction of the passengers using Schiphol 
airport The transfer market is included in the ILCM but the choice behaviour of this 
market is not modelled as completely as that of the non-transfer market. 

Transfer trips can be split into two categories: positive transfers and negative transfers 
ositive transfers are made by passengers originating outside the Hinterland, changing 
fr Tf a ! r Schiph ° ’ 3nd continum S on to a destination outside the Hinterland (Europe or 

^ ^ defined aS tHpS made ^ P^engers originating Inside the 

Hinterland, changing planes at an airport outside the Hinterland (other European zones) 
and continuing on to a destination outside the Hinterland (Europe or ICA) when a 
direct route from the Hinterland to the destination exists. 


The specific types of travel alternatives included in the ILCM are outlined in Table 4 

Table 4: Hinterland-Europe/ICA alternatives 


Alternative 
Direct Air 

Access Mode 
* 

Departure 

Airport 

* 

Transfer 

Airport 

Main Mode 

Indirect Air 

* 

* 

• 


HSR / Air 

* 

^ * 

** 

** 

* 

HSR 


** ~ 



Train 




* 

Coach 




« 

Car 

*: Predirttvl Hv t 

n 



* 


The HSR route alternative is pre-defined 
Departure Port in Hinterland, Transfer Port outside Hinterland 


Table 4 shows that a long distance traveller can choose between either a land mode or 
an air mode In the future it is expected that HSR will allow convenient transfer to air at 
the major Western European airports, so it is treated as an air mode for our purposes. 
For all air modes, a traveller can choose between different access modes to get to the 
de P^ ure a,r P ort ' which is one of the airports in the hinterland. For HSR, which in the 

' on is ,1™ hp nr^Hirted in 



the decision chain. An air and/or HSR traveller can either travel directly (by air or HSR) 
^indirectly via a transfer airport This is predicted by the atr route choice model For 
modeling purposes, we currently assume that the transfer airport ts outside the 
hinterland, although in reality a small number of Schiphol passe„ S ers hM 
sat Rn,«pk or Dusseldorf both of which are in the hinterland. The large majomy o 
^feholver are vii hub airports such as London, Pans, Frankfurt, Copenhagen 

and Madrid. 

Note that at the destination end of the trip, the choices of arrival airport and egress 
mode are not modelled. Although these are also decisions that the travel ^ler may ha 
make they are not very relevant for local policy purposes. Also note * at 
deal exclusively with outbound trips leaving the hinterland, although the . 

fate fnto account whether those trips are made by residents or by vtsttors retummg 
hoi We imolicitly assume that the choices for the inbound tops are symmetric, re 
She «v2 ~rn by .he same mode, and that an air traveller will return to the 

same airport. 

3.3 Inputs to the ILCM system 

Used in this way, the model system is essentially a pivot point P™«tae 
chanses in demand for Schiphol Airport. It can also provide estimates of changes in 
demand for competing modes and airports, but these will clearly be less accurate 
those for Schiphol for which we have accurate base data. 

In addition to the demand database, the supply side inputs are very important ** 

model system to fiinction properly These inputs in "^Tor 

some modes, cost and transfers between ongtns and destinations For the P 

of the ILCM several data sources were used. Access mode trave lm a rail in 

?o derived from the National Model System (LMSl For road and _rad in 

Europe ^ European main networks were created to derive shortest paths^ Fo m 

destination region (e.g. higher fares to Scandinavia). 

For the HSR a kind of default level of service is created This means that the travel 
rimesarebased on a full operational HSR network, rite frequency is set to 10 times a 
r^^are se, equal to the air fares From this point by the user mtwfimett 
is Lsy to define specific scenarios Fare changes can be mule Co, ^mb,n^ HSU 
traveling separate from the air fares. Assumptions have been made about HSR ch«k in 

While "integration" of ticketing between HSR and air is implicit in the “^tM° 
hmerchangeable routes, no special integration of trains with airline check-in is assumed. 


3.4 


The ILCM user interface 


HCG has developed a new ILCM user interface based on the specifications provided by 
DGCA (Jan Veldhuis). The ILCM user shell has been developed to allow users of the 
ILCM to perform the following: 


• specify two types of modifications to model inputs: “scenario” and “policy” changes; 

• apply (run) the model system 

• view output results in the EXSYS program. 

The structure from the user's perspective is shown in Figure 2. 


Figure 2: ILCM application structure 



For the scenario specifications the Chessboard (see Figure 3) allows the user to specify 
aggregate or disaggregate changes on the main level of service variables. The user 
modifications of these variables are organised into two categories, scenario changes and 
policy changes. Scenario changes are meant to be background changes in economic 
growth and national transport regulations, while policy changes are meant to be policies 
implemented directly by the user of the ILCM (such as DGCA). Policy changes can also 
be specified as additional tests beyond the changes in a standard forecast such as ‘Global 
Competition’ (CPB 1997). 

The tool to analyse the result of ILCM runs is called EXSYS. With Exsys it is possible 
to compare different scenarios in a standard way. In addition to tables, it is possible to 
create graphical output in EXSYS. This may be in the form of bar or pie charts as well 
as in the form of simple maps. Below two examples of EXSYS graphics output are 
shown. 
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Figure 4: Output graphic o f the ILCM 
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The graphs shown here are based on the Global Competition forecasts made for the 
Centraal Planbureau (1997) Three different scenarios were defined: Divided Europe 
European Co-ordination and Global Competition. This resulted in forecasts for 
passengers from Schiphol and HSR-substitution of between 57 and 90 million and 3.8 
and 6 4 million trips, respectively The graph in Figure 5 shows that there are also HSR 
travellers attracted from car and train modes The bars in the second graph show 
respectively, the GC scenario without HSR and with HSR East and South fully available 
or relevant destinations. The German and French destinations are aggregated 


Figure 5: Main mode choice for trips with Dutch origins 


Main mode Change by HSR 2020 GC 



4. Future model development 


The ILCM provides analysis of Amsterdam Airport Schiphol in relation to surrounding, 
competing airports and competing surface travel modes. While it is highly developed in 
terms of estimating total passenger travel demand, main mode choice and air route 
choice, it does not yet provide any information relating to freight. The ILCM’s demand 
forecasts are not capacity-constrained, nor do they provide data on aircraft movements. 
The next phase of ILCM development is likely to include the incorporation of new 
modules for freight demand, aircraft movements and fleet composition. 
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importance of competiti levels, views airports and state 

8 ‘” Ich « 4 clear objectives, greater efficiency. accountability and bene, value fo, money. 
ZrrlXin* Ibis change ate seen as inherent tn a private sector ap^ch ,0 ma.gement. w„b a 
focus on competitiveness, responsiveness and performance. 

There is an important European aspect to this policy debate. The EU 

restructuring and the mtroduenon of competitive pressu utiUtics moves from the State to the 

mnrh that the ownership and management of p 

matters most .snots modoced and enmnded wherever possible". This is an imporun. 

private sector, as drat competmon is tntrodnee „r,„rivate sector approach .0 traditional public 

distinction. Rather ton simply reeotnmendtng the “”P°™ ™ „ the tntroduction of 

^ct^^^'inotw sphere or the other was not necessarily seen as an impediment to effective and efficient 
operations* 

is to ensure that balance is maintained between competing 
light of this. the Challenge to “ of— m , whlch driving the shift towards 

efficient management of airport enterprises, are avoided. 


Competition at Airports 


A, 11* internal European ait nautpon marke. 1, liberalised and air service agreements with „o„. EU state, 
ecotne less tern, eve, competition between European aitpons has incteased dramancally. This is mainly due 
the fa:, that, .pan from htglfdetnand hubs such as Heathrow and Frankfutr. many airpotu can no longer 
count on havmg a capttve market. Airlines, passengers and freight forwarden can choose between aitpons. and 
passengers and cargo may also choose to utilise other forms of transport e.g. high speed rail. 


We can identify several different forms of competition between and at airports viz.; 
1 • Competition for a role as a hub airport and for transfer traffic between hubs 

2. Competition to attract new airline services - passengers and freight 

3. Competition for the provision of services at airports 

4. Competition between airports with overlapping hinterlands 

5. Competition between airports within urban areas 

6. Competition between airport terminals 


Competition For A Role As A Hub Airport and for Transfer Traffic Between 
Hubs 

Development as a hub has major economic and revenue generating implications for airports. As a result, 
competition to attain and maintain hub status is fierce. In Europe alone, London Heathrow, Frankfurt, Paris 
CDG and Amsterdam Schiphol all have their own plans to cater for the growth in air traffic through the 
provision of appropriate infrastructure and the development of new routes. 

Transfer traffic is an essential element in the development of airport hubs. Such passengers are also vital to the 
success of airline global scheduled service networks, as the passenger composition of any long haul-flight will 
show. Less than a quarter of the passengers on a recent flight from Gatwick to Dallas originated from the 
London area, the remainder transferred from a myriad of other originating points. 
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Source: British Airways News ,19th July 1996 

Transfer traffic represents approximately 45% of passenger traffic at hubs such as Frankfurt and Copenhagen. 
40% at Amsterdam and 30% at London Heathrow. Put in perspective, more passengers transfer between flights 
at Heathrow or Frankfurt than arrive at or depart from Zurich Airport each year. 

As the number of airline groupings declines through such developments as global alliances and code-sharing, 
the opportunities for airports to attract hub traffic and gain the resulting benefits in terms of route development 
will reduce. Airports cannot compete for transfer passengers through ticket pricing strategy (prices are 
obviously controlled by the airlines). In addition, they are largely dependant on the operating strategy of the 
home airline to bang in transfer passengers. However, successful airports have demonstrated that they can 
influence passengers choice of routes and carriers by exercising their control over key factors such as minimum 
connect times, transfer systems, flight schedules, and passenger services. 


Competition to Attract Airline Services 

Historically airports tended to play a passive role in the development of their air services, sitting back and 
waiting for the airlines to arrive. However, many airports have now recognised the substantial benefits which 
can be gained through marketing and increased competition to attract airline services has been the primary 
result of this trend. Airports are now taking a leading role in initiating interest among the airlines, for both 
passenger and freight services. This activity usually entails undertaking market research, route forecasts and 
sometimes financial evaluations in order to identify the most attractive routes for airlines to operate. 
Competition to attract new airline services has also led to airports offering support through joint promotional 
campaigns and, in some cases, reductions in airport charges. Competition for new long haul serv ices is 
particularly keen. 

Competition for the Provision of Services at Airports 

The principle of transparency which has long been advocated in the aw arding of public service contracts is now 
being extended to the airport environment. Airport users rising concerns with regard to the “contestability of 
markets' 1 has meant that services which were traditionally carried out by the airport authority or one of its 
subsidiary companies (e.g. ground handling and catering) are increasingly becoming subject to public tender. 
The new competitive environment has also meant that airport management must also be extremely careful with 
regard to its relationships with the providers of services. 

The way in which an airport service is provided (i.e. either by the airport authority or by a third party) and 
whether there are competing services will clearly impact on the airport's competitive position in both price and 
quality terms. It will also affect revenue and cost levels and the level of investment needed. The liberalisation of 
ground handling services at European airports, for example, is having a particularly significant effect on 
revenues and employment at many airports. 



Competition Between Airports With Overlapping Hinterlands 

Most major cities tend to be located at least 200 kms apart. As a general mle. the shorter the distance to the next 
city and the more equal in size its airport, the greater the portion of hinterland overlap and the greater the 
competition between the airports. Examples include East Midlands/Birmingham: Brussels. Amsterdam: 
Milan/Turin and Manchester. Liverpool. The slide illustrates the extent to which hinterland overlap is 
experienced by some Nonhem European airports. Amsterdam Schipho! have estimated that 65-S0% of us 
passenaers have a choice between airports. 



Many countries are working towards making their airports effective parts of high speed rail networks. The 
impact of these moves will be to expand the extent of airport hinterlands and hinterland overlaps further into 
the regions - Paris CDG has a high speed train station and can be reached from Lille (210km). Tours (240km > 
and Reims (200km. within one hour. A journey from Nantes (440km). Bordeaux (5S0km) and Strasbourg 
(490km) can be achieved in less than two hours. Furthermore, airlines concentrating on hub development see 
rail connections as another form of spoke mechanism and thereby an effective means of strengthening their 
hubs - KLM have studied this for the development of their Schiphol hub. Thus, airports which may have 
viewed themselves as having clearly defined geographic hinterlands all to themselves, are increasingly finding 
that their territory is being encroached upon as a result of the increasing integration of transport modes, thereby 
forcing them to compete against airports which they might never have viewed as competitors in the past. 
Clearly. Dublin competes with both privately owned Belfast airports in this way - competition which can only 
intensify as the road network between Dublin and Belfast is upgraded to motorway standards. 


Finallv the time element of the flight can have an important bearing on the extent of hinterland scope. 
Passengers on short haul flights are more inclined to depart from the airport nearest to them, whereas those on 
long haul flights are willing to travel further to connect to it. if. for example, a competing airport can ofter a 
better airline service or a more direct routing. 


Competition Between Airports Within Urban Areas 

Relatively fete citiea i„ the «*«j,av, more that, one aitpon cl „„ where this d<J „ occur „ „ ofen ^ 
that the a„pona .re owned by Ute same company, f„, .sample Aeropom de Pans owns Paris. CDG 

Pans/Orly and L. Boorget; the Port Authority of New York and New Jersey owns the Ante New York aimons 
- JFk, La Guardia and Newark. 

Examples of competing airports in the same urban area include Belfast (Belfast City Airport and Belfast 
International) and Washington (Washington Dulles and Washington National), while to a lesser degree Luton 
and London Cry compete with the BAA’s London airports. Overall, however, the experience in manaeimt 
multi-airport systems indicates that carriers are extremely reluctant ,o fly to a new or second airport without 
being forced to do so by the regulatory authorities. The advantage in terms of traffic demand at the primary 
airport can persist for decades, e.g. in making its case for access to Heathrow slots for its transatlantic services 
in 1990, Virgin produced data to support its contention that average yields on routes from Heathrow were some 
15% higher than those available at Gatwick. Indeed carriers and passengers are so wedded to the primary 
airports at cities that many administrations and airport authorities actually close an old airport when they 
develop a new one to ensure the viability of the new facility e.g. Denver, Oslo. An exception to this was the 
case of Montreal's Dorval Airport which was not closed when the new airport Mirabel, was opened in the 
1970's. Over two decades later, Transport Canada was forced to close Mirabel to scheduled services following 
the carriers determined opposition to transfer from the older facility. One can only speculate as to w hat will 
happen in Milan over the next few years following the Italian authorities recent decision to compel carriers to 
move from Linate to Malpensa airport where heavy investment in facilities has just been completed. The 
transfer is being fiercely resisted by the airlines and is being challenged in law by those concerned. 

A recent proposal for a second, independently owned airport for Dublin was turned down by the Irish 
Government in 1996. One of the bases for this decision was that the international experience of two airport 
cities indicated that a second airport in Dublin would not be effective. Issues such as duplication of 
infrastructure and facilities, problematic traffic transfer between the airports, higher costs and problems for 
route integration and hubbing were cited as not supporting the case for a second airport for Dublin. 


Competition Between Terminals at Airports 

The situation where the airfield owner does not own and operate some, or all, of its terminals is rare in Europe. 
Recently, however, airport privatisation has increasingly been touted as one way to fulfil the need for new 
funding sources, whilst simultaneously providing increased efficiencies. A potentially damaging aspect of this 
debate is the tendency of media commentators to suggest that competition between terminals at airports would 
promote efficiency and reduced cost, without producing any supporting data or arguments other than a mantra 
that competition is good for all, in all situations. On the level of the debate to date, one could argue for two Lee 
Tunnels or two East Link bridges as being in the interests of efficiency. 

Lack of single ownership and control at airports can result in serious problems for strategic planning and for 
financial and operations management. Excess capacity must be created in order for competition to take place 
with the resulting higher costs necessarily passed to airline customers. Apron and safety management issues can 
be difficult to overcome. Finally, such approaches have often introduced a degree of rigidity to the airport 
situation when what is needed in the increasingly competitive environment is more management flexibility. 

Examples of airports where there was some semblance of competition between terminals are John F. 
Kennedy Airport in New York and Pearson Airport in Toronto. In the case of the former there are self evident 
problems in relation to airport management and development, particularly regarding access transport and 
funding for long term developments. 

In the latter case, a scarcity of capital and inadequacies in the running and development of the airport led the 
Government of Canada to seek the participation of the private sector in the provision of a third terminal at 
Toronto's Lester B. Pearson International Airport in 1986. That decision set in motion a process which resulted 
in arrangements whereby T3 was financed, designed, constructed, managed and operated by an independent 
private sector developer, Claridges, under a tong term ground lease. 

The T3 experience led the government to attempt to follow the same privatisation route for the redevelopment 
and refurbishment of the two older terminals at Pearson in 1990. The attempt subsequently collapsed following 
a general election campaign, amidst allegations of bid rigging, patronage, undue political influence, excessive 
lobbying and claims that the project was not in the public interest. A Government enquiry was subsequently set 
up to examine what happened at Pearson over the decade up to 1996 at which the CX of the T3 investment 
company. Claridges, recorded that his group would not have got involved in Terminal 3 if they had not 
expected to obtain management rights over Terminals 1 and 2 in due course. This looks like an admission that 
Claridges were looking for a low cost route to ownership and control of Pearson. 

In December 1996, control of Pearson was transferred from Transport Canada to the Greater Toronto Airports 
Authority (GTAA). a not-for-profit company controlled by the local authority. GTAA aims to proceed with 
expansion plans for the airport, including the development of a unified modem terminal building to replace 
Terminal 1 and ultimately Terminal 2 as passenger traffic demands. On April 1st 1997. the Greater Toronto 
Airports Authority made an agreement to purchase Terminal 3 at Pearson for S719 million (S199 million more 


than it cost to build five years before). The prevailing view seems to be that Canada's foray into creating inter- 
terminal competition between the public and private sectors caused more problems than it solved. There now 
appears to be consensus in Canadian aviation circles to have the entire airport under one ownership and control. 

The government has recognised that rather than lease airport facilities in a fragmented manner, it is more 
effective to lease the entire airport asset as a unified operation....the purchase of Terminal 3 by the Authority 
removes the last remnant of the earlier privatisation philosophy and is, in my view, consistent with the latest 

thinking in airport management.” 

(Louis Turpen, GTAA President and CEO). 

There are two current examples of proposals to provide competition between terminals which are worth noting 
- the cases are in relation to the proposed development of Terminal 5 at Heathrow and of Huntstown at Dublin 
Airport. The recent MMC Report on the BAA rejected proposals by a company calling itself Enlightened 
Competition which suggested that the construction and operation of Heathrow’s Terminal 5 should be subject 
to public tender, whilst both the Minister for Transport, Energy and Communications and the County Council 
refused the Huntstown proposal for a second terminal at Dublin Airport on some very strong grounds in May of 
1997. In essence, their view was that the best way to grow Dublin Airport is to maximise existing facilities. 
They also felt that Huntstown was not in the best interests of Dublin Airport, that it was premature, lacked 
adequate services and access, and was in the wrong location. 

Conclusion 

Public policy trends, both at EU and member state level, would appear to be moving in the direction of 
introducing competitive pressures into areas of the EU economy which have been traditionally isolated from 
them in the past. Airports appear to be prime targets in this drive. 

As a result, airport managers, can reasonably expect various policy initiatives to arise in relation to the issue of 
competition at airports in the future. Some of these initiatives could well be unsuited to the efficient and 
effective management of airports. It is therefore most important that airports be closely involved in aviation 
policy development, especially in the light of inappropriate policy decisions made elsewhere which have 
hindered the efficient management of airports. 

Aer Rianta welcomes the increasing focus on competitiveness and efficiency and is confident that all objective 
assessments of these measures will confirm that it is at the forefront of European airports in regard to the 
competitiveness of its airport charges, return on investment, cost of providing capacity increases, manpower 
efficiency etc. Aer Rianta’s strengths have been proven through the success it has achieved in the highly 
competitive international business in which it is engaged and commentators who are prepared to explore 
beyond the level of the sound bite should be able to ascertain these facts for themselves. 



The Air Transport Research Group of the WCTR Society was formally launched as a 
special interest group at the 7 th Triennial WCTR in Sydney, Australia in 1995. Since then, 
our membership base has expanded rapidly, and now includes over 400 active 
transportation researchers, policy-makers, industry executives, major corporations and 
research institutes from 28 countries. It became a tradition that the ATRG would hold an 
international conference at least once a year. In 1 998, the ATRG organized a consecutive 
stream of 14 aviation sessions at the 8 th Triennial WCTR Conference (July 12-17: 
Antwerp). Again, on 19-21 July, 1998, the ATRG Symposium was organized and 
executed every successfully by Dr. Aisling Reynolds-Feighan of the University College 
of Dublin. The Aviation Institute at the University of Nebraska at Omaha has published 
the Proceedings of the 1998 ATRG Dublin Symposium (being co-edited by Dr. Aisling 
Reynolds-Feighan and Professor Brent Bowen), and the Proceedings of the 1998 WCTR- 
ATRG Conference (being co-edited by Professors Tae H. Oum and Brent Bowen). 
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